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CERTIFIED MAIL, RETURN RECEIPT REQUESTED
Chief, Env. Enforcement Section Chief, Waste Enforcement and Materials
Environment & Natural Resources Div. Management Branch
U.S. Department of Justice Air and Waste Management Division
P.O. Box 7611 Ben Franklin Station U.S. Environmental Protection Agency
Washington, D.C. 20044-7611 Region 7
Re: DOJ No. 90-5-2-1-0370/1 11201 Renner Blvd.
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Office of Regional Counsel Director
U.S. Environmental Protection Agency Division of Environmental Quality
Region 7 Missouri Dept. of Natural Resources
11201 Renner Blvd. 1101 Riverside Drive
Lenexa, KS 66219 Jefferson City, MO 65102

Re: The Doe Run Resources Corporation (“Doe Run™)
Multi-Media Consent Decree (“Consent Decree”)
Paragraph 176 — Semi-Annual Report

Dear Agencies:

Pursuant to Paragraph 176 of the Consent Decree, Doe Run submits this Semi-Annual
Report. Exhibits to the Semi-Annual Report are contained on the enclosed disk.

Progress reports required pursuant to Paragraphs 43 and 47 are provided as exhibits to the
Semi-Annual Report. As noted in the Semi-Annual Report Doe Run has modified the
previously submitted SWMPs and UWMPs. The modified plans are attached. A
Certification consistent with Paragraph 181 is provided with this Semi-Annual Report,
which serves to certify the Semi-Annual Report and exhibits thereto. The original
Certification is attached to the Semi-Annual Report being submitted to EPA Region 7.
All other recipients will receive a copy of the Certification on the enclosed disk.



Should you have any questions regarding this matter, please feel free to contact me.

Sincerely,

Michael Montggusery

CCl

Steven Sanders, EPA Region 7 (via email Sanders.Steven @epa.gov)

Donald Toensing, EPA Region 7 (via email Toensing.Donald@epa.gov)
Leanne Tippett-Mosby, MDNR (via email Leanne.tippett. mosby @dnr.mo.gov)
Missy Seeligman, MDNR (via email missy.seeligman@dnr.mo.gov)

Betsy Crawford, MDNR (via email betsy.crawford @dnr.mo.gov)

Stacy Stotts, Stinson, Morrison, Hecker LLP (via email sstotts @stinson.com)
Louis Marucheau, Doe Run (via email Imarucheau @doerun.com)

Aaron Miller, Doe Run (via amiller@doerun.com)

Michael Montgomery, Doe Run (via email mmontgomery @doerun.com)
Matt Wohl, Doe Run (via email mwohl @doerun.com)

Mark Cummings, Doe Run (via email mcummings @doerun.com)

Steve Batts, Doe Run (via email sbatts @doerun.com)

Steve Arnold, Doe Run (via email sarnold @doerun.com)

Jim Lanzafame, Doe Run (via email jlanzafame @doerun.com)

Gary Hughes, Doe Run (via email ghughes @doerun.com)

C. Rusty Keller, Doe Run (via email rkeller@doerun.com)

Greg Sutton, Doe Run (via email gsutton@doerun.com)

Benjamin Walczak, Doe Run (via email bwalczak @doerun.com)




The Doe Run Resources Corporation (“Doe Run”’)

Multi-Media Consent Decree (“Consent Decree”)
Paragraph 176 — Semi-Annual Compliance Report
October 31, 2012

Pursuant to Paragraph 176 of the Consent Decree between the United States and the State
of Missouri and The Doe Run Resources Corporation d/b/a The Doe Run Company and
the Buick Resource Recycling Facility (collectively “Doe Run’’), Doe Run hereby
submits this Semi-Annual Compliance Report.

This Semi-Annual Report provides the information required by Subsections a. through i.
of Paragraph 176 of the Consent Decree, as well as specific reporting requirements of
Paragraphs 43 and 47. For ease of reference, the paragraph requiring the specific
information or implementation is included with each response.” Doe Run acknowledges
that it is subject to and required to comply with all obligations within the Consent Decree,
including those that do not have a specific implementation obligations. The certification
provided applies to the information provided in this report and exhibits.

Pursuant to Paragraph 176, Doe Run has stated in the previous Semi-Annual Report that
certain obligations have been completed. Doe Run has no additional information to
report regarding those obligations beyond that reported in the previous Semi-Annual
Report submission. Please see the previous Semi-Annual Report submission for details.

Paragraph 176a. — A progress report on the implementation of Sections V-X, XIV
and XV.

V. COMPLIANCE REQUIREMENTS: CLEAN AIR ACT

14.  Doe Run is currently on schedule to cease operations described in
Paragraph 14 and in accordance with the schedule set forth therein.

15.  This paragraph is not yet applicable. Therefore, there is nothing to report
at this time.

19.  Monthly logs that track refined lead metal produced on a daily basis, using
the spreadsheet attached as Exhibit A to the Consent Decree. This information is
contained in Column AA, “Fin Gds Cast,” of the spreadsheets attached as Exhibit A.”
Except as required by Paragraph 176g, the obligations in this Paragraph have been
implemented and will not be addressed in future status reports.

20.  Inaccordance with subpart (a) Doe Run tracks sinter throughput and blast
furnace sinter throughput on a daily basis. Logs providing this information are attached

! Those paragraphs that contain neither specific implementation requirements related to injunctive relief nor
specific reporting requirements have not been listed in this Semi-Annual report.

% The data provided in Exhibits A, B and AA is extracted from Doe Run accounting software and,
therefore, reflects a partial day offset between calendar day and accounting day.



as Exhibit A. Daily sinter throughput is contained in Column J, “Sinter Made” and blast
furnace sinter throughput is contained in Column T, “Sinter Use, Total,” of the
spreadsheet attached as Exhibit A. In accordance with subpart (2)(i), a 12-month rolling
tonnages of Sinter Production are illustrated in the “Herculaneum Production — Consent
Decree Compliance Reports” attached hereto as Exhibit B. In accordance with subpart
(a)(ii), 12-month rolling tonnages of Blast Furnace Sinter Consumption are illustrated in
the “Herculaneum Production — Consent Decree Compliance Reports™ attached hereto as
Exhibit B.

In accordance with subpart (c)(i), Column K, “SO2 (K) Lbs,” of the spreadsheet attached
as Exhibit A illustrates the SO, Short-term Limit. In accordance with subpart (c)(ii), the
tonnages associated with the SO, Mass Cap are illustrated in the “Herculaneum
Production — Consent Decree Compliance Reports” attached hereto as Exhibit B.

In accordance with subpart (d), Doe Run maintains and operates a CERMS on the main
stack of the Herculaneum Lead Smelter Facility, which is capable of measuring the
hourly mass rate of SO, emissions. The CERMS has been continuously operated except
during breakdowns, repairs, calibrations checks and zero-span adjustments. When the
CERMS is down, Doe Run uses substitute data as provided in subparagraph (iv). The
prior Semi-Annual Report stated that on March 20, 2012, the entire facility lost power
for an extended period, which resulted in a delay of some testing required. Testing was
rescheduled once power was restored and the CERMS was repaired. Testing was
conducted on May 18, 2012. Except as required by Paragraph 176d through 176i, the
obligations in this Paragraph have been implemented and will not be addressed in future
status reports.

V1. COMPLIANCE REQUIREMENTS: CLEAN WATER ACT

42.  Doe Run submitted the Site-Specific Underground Water Management
Plan (“Site-Specific UWMP”) for the Fletcher Mine/West Fork Mine via letter dated
April 4,2012. There are no outstanding Site-Specific UWMPs submissions required.
This obligation has been completed and will not be addressed in future status reports.

43.  Reports describing implementation of the Site-Specific UWMP for the
Sweetwater Mine, the Viburnum Mine, the Viburnum Mine #35(Casteel), the Buick
Mine, the Brushy Creek Mine, and the Fletcher Mine/West Fork Mine are attached hereto
as Exhibit C through Exhibit H.

44.  Doe Run has modified the following Site-Specific UWMPs based on new
information and data gained through implementation of the Site-Specific UWMPs: the
Sweetwater Mine UWMP, the Viburnum Mine UWMP, the Viburnum Mine #35(Casteel)
UWMP, the Buick Mine UWMP, the Brushy Creek Mine UWMP, and the Fletcher
Mine/West Fork Mine UWMP. The modifications include: 1) revisions to the sampling
schedule; 2) transition to a calendar quarter schedule for inspections; 3) revisions to the

? The facility was without power from March 20, 2012 through the end of the relevant reporting time frame
for the prior Semi-Annual Report and was restored on April 28, 2012.



Record Keeping and Best Management Practices; and 4) grammatical and other minor
corrections to individual Site-Specific UWMPs. The Site-Specific UWMP for the
Sweetwater Mine has also been modified to address the work to reduce the flow at
CDH7. The modified UWMPs are attached hereto as Exhibit I through Exhibit N.

46.  In accordance with subpart (b), Doe Run submitted the Site-Specific
Surface Water Management Plan (“Site-Specific SWMP) for the Herculaneum Lead
Smelter Facility via letter dated January 10, 2012. In response to comments and a partial
disapproval from EPA and MDNR which was received by Doe Run on February 24,
2012, Doe Run submitted a revised Site-Specific SWMP for the Herculaneum Lead
Smelter Facility on March 26, 2012. EPA and MDNR have not responded to the revised
submittal during the relevant timeframe for this Semi-Annual Report. Doe Run
submitted a Site-Specific SWMP for the Glover Facility via letter dated March 1, 2012.
The Site-Specific SWMP for the Glover Facility was approved on April 16, 2012. Doe
Run submitted a Site-Specific SWMP for the Buick Resource Recycling Facility via
letter dated April 2, 2012. Doe Run received comments and a partial disapproval from
EPA and MDNR on June 14, 2012. Doe Run submitted a revised Site-Specific SWMP
for the Buick Resource Recycling Facility on July 16, 2012. EPA and MDNR have not
responded to the revised submittal during the relevant timeframe for this Semi-Annual
Report. Doe Run submitted a Site-Specific SWMP for the Viburnum Mine/Mill
#35(Casteel) via letter dated April 30, 2012. The Site-Specific SWMP for the Viburnum
Mine/Mill #35(Casteel) was approved by the EPA on June 14, 2012. Doe Run submitted
the Site-Specific SWMP for the Brushy Creek Mine/Mill via letter dated May 30, 2012.
The Site-Specific SWMP for the Brushy Creek Mine/Mill was approved by the EPA on
July 15, 2012. Doe Run submitted the Site-Specific SWMP for the Buick Mine/Mill via
letter dated June, 29, 2012. The Site-Specific SWMP for the Buick Mine/Mill was
approved by the EPA on August 9, 2012. Doe Run submitted the Site-Specific SWMP
for the Fletcher Mine/Mill via letter dated July 30, 2012. The Site-Specific SWMP for
the Fletcher Mine/Mill was approved by the EPA on September 13, 2012. Doe Run
submitted the Site-Specific SWMP for the West Fork Mine/Mill via letter dated August
27,2012. The Site-Specific SWMP for the West Fork Mine/Mill was approved by the
EPA on September 27, 2012. Doe Run submitted the Site-Specific SWMP for the
Viburnum Mine/Mill via letter dated September 27, 2012. The Site-Specific SWMP for
the Viburnum Mine/Mill was not approved by the EPA and MDNR during the relevant
timeframe for this Semi-Annual Report. The remaining Site-Specific SWMPs
submissions were not required to be submitted during the relevant time frame and
information will be provided in future status report(s).

47.  Reports describing the implementation of the Site-Specific SWMP for the
Viburnum Mine/Mill #35(Casteel), the Brushy Creek Mine/Mill, the Buick Mine/Mill,
the Fletcher Mine/Mill, West Fork Mine/Mill, the Herculaneum Lead Smelter Facility,
the Glover Facility and the Buick Resource Recycling Facility are attached hereto as
Exhibit O through Exhibit V.

48.  Doe Run has modified the following Site-Specific SWMP based on new
information and data gained through implementation of the SWMP: the Viburnum



Mine/Mill #35(Casteel), the Brushy Creek Mine/Mill, the Buick Mine/Mill, and the
Herculaneum Lead Smelter Facility. All of the listed Site-Specific SWMPs were
modified for grammatical corrections. The Site-Specific SWMP for the Herculaneum
Lead Smelter Facility was also modified under the Best Management Practices section to
modify the inspection schedule and under the Evaluation of the Effectiveness of
Implemented Controls (Monitoring) section to remove the stormwater sampling
requirement. The modified Site-Specific UWMPs are attached hereto as Exhibit W
through Exhibit Z.

52. Doe Run submitted its Slag Storage Area Water Management Plan
(“SSAWMP”) to EPA and MDNR via letter dated January 31, 2011. The SSAWMP was
disapproved by EPA and MDNR on April 28, 2011. A revised SSAWMP was submitted
to EPA and MDNR on June 30, 2011. The revised SSAWMP has not been approved by
the EPA and MDNR during the relevant timeframe for this Semi-Annual Report.

53.  Implementation of the SSAWMP will begin upon approval by the
agencies.

VII. CLEAN WATER ACT PERMITS: RESOLUTION OF MISSOURI STATE
OPERATING PERMIT APPEALS AND COMPLIANCE DEADLINES

Doe Run expressly reserves its rights to submit to EPA requests for site-specific
permit limits and/or submit requests to the Special Master, pursuant to Paragraphs 73(c),
77, 78, 79(a)(ii), 80, 81(d) and (g), and 82(a), (b) and (d), and Tables 4 and 6 of
Appendix D of the Consent Decree.

83-87. Doe Run has not submitted a request for site-specific or permit-specific
Whole Effluent Toxicity (“WET”) limitations. Therefore, no response is required at this
time. Doe Run expressly reserves its right to submit a request for site-specific or permit-
specific WET limitations.

102. Doe Run has submitted Discharge Monitoring Reports to MDNR
documenting its compliance with interim, final and/or alternate effluent limitations.

103.  Doe Run submitted to EPA and MDNR a request for an Alternative Limit
for Cadmium at the Sweetwater Mine/Mill via a letter dated January 11, 2012. In a letter
dated February 24, 2012, EPA and MDNR deferred final action on Doe Run’s request.
Doe Run submitted to EPA and MDNR an updated request for an Alternative Limit via a
letter dated May 16, 2012. In a letter dated August 9, 2012, EPA and MDNR approved
Doe Run’s request. Doe Run submitted to EPA and MDNR a request for an Alternative
Limit for Cadmium at the Viburnum Mine/Mill via a letter dated June 6, 2012. In a letter
dated August 9, 2012, EPA and MDNR approved Doe Run’s request. Doe Run
submitted to EPA and MDNR a request for an Alternative Limit for Cadmium at the
West Fork Unit Facility, the Brushy Creek Mine/Mill and the Viburnum Mine #35
(Casteel) Facility via a letter dated August 29, 2012. Doe Run has not yet received a
response from EPA or MDNR regarding this request.



104.  Doe Run submitted to EPA and MDNR a Request for Extension of
Alternate Limits at the Buick Resource Recycling Facility, via a letter dated March 5,
2012. In a letter dated June 6, 2012, EPA and MDNR approved Doe Run’s request. Doe
Run submitted to EPA and MDNR a Request for Extension of Alternate Limits at the
Glover Facility, via a letter dated July 12, 2012. In a letter dated August 9, 2012, EPA
and MDNR denied Doe Run’s request. Doe Run may request extensions of Alternate
Limits as the time frames become applicable at other CW A Facilities.

112.  Doe Run submitted the Buick Used Oil Storage Tank Work Plan and
related plans to EPA and MDNR via letter dated January 20, 2012. The Buick Used Oil
Storage Tank Work Plan and related plans have not been approved by the EPA and
MDNR during the relevant timeframe for this Semi-Annual Report

113.  In accordance with subpart (c), Doe Run will begin implementation on the
Buick Used Oil Storage Tank Work Plan and related plans when Doe Run receives
approval from EPA and MDNR.

IX. SITE REMEDIATION — HERCULANEUM

127.  This paragraph is not yet applicable. Therefore, there is nothing to report
at this time.

128. Doe Run submitted to EPA and MDNR a revised Site Investigation Work
Plan for the Herculaneum Lead Smelter Facility via letter dated September 24, 2012.
Doe Run has not received a response from EPA or MDNR regarding the Site
Investigation Work Plan during the relevant timeframe for this Semi-Annual Report.

129.  This paragraph is not yet applicable. Therefore, there is nothing to report
at this time.

X. FINANCIAL ASSURANCES

133.  Via letters dated January 31, 2011, Doe Run submitted to EPA and
MDNR an Estimated Cost of Work for each Mine/Mill Facility, a document entitled
“Operating Life of Doe Run’s SEMO Mine/Mill Facilities” and draft Trust Agreements
for each of the Mine/Mill Facilities. EPA and MDNR have not yet approved the
Estimated Cost of Work and/or draft Trust Agreements for the Mine/Mill Facilities.
Thus, the remainder of this paragraph is not yet applicable.

XIV. ADDITIONAL INJUNCTIVE RELIEF

154.  In accordance with this Paragraph and Appendix H, Doe Run submitted
the “Enclosure of Lead Concentrate Storage and Handling for the Doe Run Brushy Creek
Plant” to EPA and MDNR via letter dated July 1, 2011. Via correspondence dated
September 2, 2011, EPA and MDNR stated that they did not have comments on the



Enclosure Plan. The Brushy Creek Plant Enclosure was constructed and put into
continuous operation as of September 1, 2012. Doe Run submitted the “Enclosure of
Lead Concentrate Storage and Handling for the Doe Run Buick Plant” to EPA and
MDNR via a letter dated December 1, 2011. As Doe Run did not receive comments from
EPA and MDNR within 60 days, this Enclosure Plan was deemed approved on January
30, 2012. EPA and MDNR provided comments via letter dated February 10, 2012. The
Buick Plant Enclosure is currently under construction and will be completed by
September 1, 2013. For those facilities that have submitted Enclosure Plans, this
obligation has been completed and will not be addressed in future status reports. The
remaining Enclosure Plan submissions were not required to be submitted during the
relevant time frame and information will be provided in future status reports.

155. The deadlines under Appendix I have not yet been triggered. Therefore,
there is nothing to report at this time.

159.  The requirements under this Paragraph have not yet been triggered.
Therefore, there is nothing to report at this time.

161.  The requirements under this Paragraph have not yet been triggered.
Therefore, there is nothing to report at this time.

165. No action has been taken by Doe Run that would trigger the obligations
under this Paragraph. Therefore, there is nothing to report at this time.

XV. ENVIROMENTAL MITIGATION PROJECTS

166. The deadline under Appendix J was not during the reporting period.
Therefore, there is nothing to report at this time.

Paragraph 176b. — The status of and likely target date for ceasation of operation
required by Section V.

Information responsive to this requirement is discussed in the response to Section
A, Paragraphs 14-18.

Paragraph 176c¢. — A status report of any significant problems encountered in
complying with Sections V-X, XIV and XV.

The Herculaneum Lead Smelter Facility suffered a fire on March 20, 2012. Due
to the fire and resulting downtime, production was shifted to the summer months and the
scheduled July shutdown was cancelled. Operating the facility through the summer
resulted in increased SO2 emissions: less than that allowed under the consent decree, but
more than the amount that would have occurred had the shutdown happened as
scheduled. Because the production and emissions limitations are on a 12-month rolling
average, and the facility had very limited production in March and April 2012, this has
also impacted our planned production and maintenance schedules for 2013. Doe Run



has, therefore, requested that EPA allow a variance in the emission and production limits
to allow the facility to return to a spring shutdown. Doe Run is currently awaiting a
response to its request.

Doe Run has not encountered any other significant problems in complying with
Sections V-X, XIV and XV, except as noted above or in exhibits and/or attachments
attached hereto.

Paragraph 176d — A summary of the SO, emissions monitoring data collected
pursuant to the Consent Decree, including the mass SO, emitted.

Information responsive to this requirement is discussed in the response to Section
B, Paragraph 20, above, and in Exhibits A and B attached hereto.

Paragraph 176e - A summary of the Sinter Production data collected pursuant to
the Consent Decree.

Information responsive to this requirement is discussed in the response to Section
B, Paragraph 20, above, and in Exhibits A and B attached hereto.

Paragraph 176f — A summary of the Blast Furnace Sinter Consumption data
collected pursuant to the Consent Decree.

Information responsive to this requirement is discussed in the response to Section
B, Paragraph 20, above, and in Exhibits A and B attached hereto.

Paragraph 176g — A summary of all the Refined Lead Metal Production data
collected pursuant to the Consent Decree.

Information responsive to this requirement is discussed in the response to Section
B, Paragraph 20, above, and in Exhibits A and B attached hereto.

Paragraph 176h — The date and time identifying each period during which the
CERMS was inoperative except for zero and span checks and the nature of any
system repairs or adjustments.

There have been five periods of CERMS downtime during the reporting period
for this Semi-Annual Report. The first period of CERMS downtime was the result of the
fire that occurred at the Herculaneum Lead Smelter Facility on March 20, 2012. The
CERMS was inoperable after smelting activities resumed on April 29, 2012 until May 18,
2012. The first period of CERMS downtime is illustrated in the “May” sheets of Exhibit
AA, from cell K7 through cell K25. The second period of CERMS downtime occurred in
order to conduct cleaning of the system. The second period of CERMS downtime is
illustrated in the “June” sheets of Exhibit AA, from cell K11 through K13. The third
period of CERMS downtime occurred in order to conduct cleaning to the system. The
third period of CERMS downtime is illustrated in the “August” sheet of Exhibit AA, cell



K10. The fourth period of CERMS downtime was the result of a lighting strike that
required replacement parts and calibration to the CERMS that occurred on August 16,
2012. The fourth period of CERMS downtime is illustrated in the “August” sheet of
Exhibit AA, from cell K23 through cell K27. The fifth period of CERMS downtime
occurred in order to conduct cleaning of the system. The fifth period of CERMS
downtime is illustrated in the “August” sheet of Exhibit AA, cell K34. During the
periods of downtime, Doe Run utilized substitute data pursuant to Paragraph 20.d.iv of
the Consent Decree.

Paragraph 176i — All substitute data used to determine compliance with the SO,
emission limits established in Paragraph 20.c. of the Consent Decree along with
supporting calculations.

The substitute data calculations pursuant to this paragraph for the relevant time
frame are attached as Exhibit AA. The spreadsheets are highlighted to indicate the date
that substitute data was used. Additionally, the formula used pursuant to Paragraph
20.d.1v(b) of the Consent Decree is shown in the formula line of the sheet. For example,
see the first page of Exhibit AA. Cell K7 is highlighted. The formula line states as
follows:

=+Mar!$K$26/Mar!$J$26*J7
This formula is explained as follows:

“K26” of the March spreadsheet references the pounds of SO, measured during
the previous day of operation in which the CERMS was correctly operating. “J26” of the
March spreadsheet references the lead sinter produced during the previous day of
operation in which the CERMS was correctly operating. “J7” references the lead sinter
produced during the day of the CERMS outage. Thus, the pounds of lead sinter produced
during the most recent day of operation is divided into the pounds of SO, measured
during the most recent previous day of correct operation of the CERMS. That value is
multiplied by the pounds of lead sinter produced during the date the CERMS is down.
This calculation is consistent with Paragraph 20.d.iv.(b) of the Consent Decree.



Certification

I certify under penalty of law that I have examined and am familiar with the information
submitted in this document and all attachments and that this document and its
attachments were prepared either by me personally or under by direction or supervision
in a manner designed to ensure that qualified and knowledgeable personnel properly
gather, evaluate, and present the information therein. I further certify, based on my
personal knowledge or on my inquiry of the persons who manage the system, or those
persons directly responsible for gathering information, that the information submitted is
true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for
knowing violations.

THE DOE RUN RESOUCES CORPORATION

(i g

Signature

Aprron W, Wi ey

Print Name

Vice President of Domestic Operations and COO

Title
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EXHIBIT C

The Doe Run Resources Corporation (“Doe Run”)
Multi-Media Consent Decree (““Consent Decree’)
Paragraph 43
Site-Specific Underground Water Management Plan (“UWMP”’) Implementation Status Report
Sweetwater Mine/Mill (“Sweetwater’’)

Paragraph 42 of the Consent Decree required Doe Run to develop a Site-Specific Underground Water
Management Plan. Paragraph 43 of the Consent Decree requires Doe Run to provide a summary of the
progress of implementation as part of the Semi-Annual Status Report. Paragraph 44 of the Consent
Decree requires Doe Run to note any modifications to its Site-Specific UWMP in the Semi-Annual Status
Report.

Doe Run submitted its Site-Specific UWMP for Sweetwater on November 7, 2011. This Status Report
provides a summary of the actions conducted pursuant to the Sweetwater UWMP for the Semi-Annual
Report period of April 2012 through September 2012 as well as any modifications made to the
Sweetwater UWMP.

Training. Initial training, including education of key mine personnel, as to the various elements of the
UWMP, was initiated during the development of the UWMP. Further detailed training for key mine and
environmental personnel was completed on April 18, 2012. In addition, Doe Run’s Environmental
Technicians received additional training on April 4, 2012 as to the UWMP to assist with ongoing on-site
training and questions regarding UWMP implementation. The Environmental Technicians are available
to conduct ongoing training for mine personnel to address issues or questions that arise. Annual refresher
training for UWMPs will be conducted within one year of the initial training.

Inspections. Previously the UWMP indicated that general and sump inspections should occur quarterly
by trained personnel. Doe Run is currently transitioning to calendar quarters for conducting inspections.
Doe Run conducted UWMP inspections, including the sumps, on April 30, 2012 and July 30, 2012. The
Inspection Form, contained in Appendix D of the UWMP was utilized and will be kept in a file on-site.
In addition to formal, quarterly inspections, Doe Run conducts periodic informal inspections as part of its
operations.

Sampling. The UWMP suggests sampling at locations specified in the plan for six months after
submission of the UWMP. Doe Run has conducted underground sampling at Sweetwater once monthly
from January to September 2012. After the first six months of data was collected, evaluation of the data
indicated that underground water quality should continue to be monitored. Therefore, underground
sampling for metals and total suspended solids will continue in order to assess changes in water quality
underground. Monitoring frequency, locations, and parameters may be adjusted or discontinued, if
deemed necessary by Doe Run.

CDH?7 Flow Reduction Test.
The UWMP discusses alternatives for reducing flow from the CDH7 area. The previous version of the
UWMP discussed a pumping test that would be used to observe the effect of the groundwater withdrawal




on the flow from CDH7 and would have involved the installation of an extraction well and pump system,
operation of the pump, and data collection. After further review of historical documents, Doe Run
discovered that this option had already been explored and was deemed not feasible due to the amount of
water that would need to be pumped. Doe Run is continuing to evaluate means of reducing flow from
CDH7. In August 2012, Doe Run began a grout feasibility analysis in lieu of the pumping test described
above. This analysis included drilling a series of test holes to observe the conditions in the immediate
area of the shaft to determine if chemical grout could be used to block the inflow of the water into the
water conduit of the shaft. After completion of this analysis, Doe Run determined that the chemical
grouting is not the best option for reducing flow at this time. Other potentially effective alternatives for
eliminating flow from CDH7 are currently being explored.

Piping. Underground at Sweetwater, water flows from CDH7 to #5 Sump to A-Area Sump. Piping from
#5 Sump to A-Area Sump was scheduled to be completed by June 2012 and was completed ahead of
schedule. The UWMP discusses installation of piping from vent shaft CDH7 to Sump 5 by November
2012. This project is contingent upon the completion of the CDH7 flow reduction project. Mine water
also flows from the West mine to the #2 Sump. Piping from the West mine commenced April 15, 2012
and should be completed within six months.

Corehole Sealing. The UWMP sets forth a process for corehole discovery and sealing, which formalized
existing Doe Run procedures for corehole discovery, evaluation and sealing. No coreholes were
identified since submission of the UWMP through the relevant timeframe of this Report.

Ongoing Water Management Measure Evaluations. The UWMP indicates that Doe Run will continue
to evaluate and implement water management measures at Sweetwater. Other than the site-specific
projects discussed herein, Doe Run did not begin additional measures during the relevant timeframe.

Best Management Practices. Doe Run is implementing Best Management Practices (“BMPs”), where
applicable, underground at Sweetwater as described in the UWMP. In addition to the BMPs described in
the UWMP, Doe Run removed excess sediment from cell 3 at #5 Sump and the #5 Sump ditch in April
2012, and from the M Block Sump in August 2012. Doe Run also installed a pump in the #2 Sump to
pump water from #2 Sump to A-Area in September 2012. Previously, mine water was pumped to surface
from #2 Sump and A-Area Sump. With the installation of the new pump, mine water is now only
pumped from A-Area Sump. A-Area Sump has greater storage capacity and allows mine water pumped
from #2 Sump to have more settling time before it is pumped to surface.

Recordkeeping. Doe Run has incorporated tasks described in the Sweetwater UWMP implementation
schedule into its Enterprise Task Management System ("ETMS"). The ETMS provides notification to
assigned Doe Run personnel of upcoming implementation schedule deadlines. Doe Run has also hired
additional personnel to assist with the environmental task management system and completion of
environmental implementation schedule deadlines. Doe Run keeps records discussed in the UWMP on-
site.

Plan Review and Update. Modifications to the UWMP have been noted in this Report. Progress reports
will be provided as required by Paragraph 43 of the Consent Decree.
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EXHIBIT D

The Doe Run Resources Corporation (“Doe Run”)
Multi-Media Consent Decree (“‘Consent Decree”’)
Paragraph 43
Site-Specific Underground Water Management Plan (“UWMP”’) Implementation Status Report
Viburnum #29 Mine (“Viburnum”)

Paragraph 42 of the Consent Decree required Doe Run to develop a Site-Specific Underground Water
Management Plan. Paragraph 43 of the Consent Decree requires Doe Run to provide a summary of the
progress of implementation as part of the Semi-Annual Status Report. Paragraph 44 of the Consent
Decree requires Doe Run to note any modifications to its Site-Specific UWMP in the Semi-Annual Status
Report.

Doe Run submitted its Site-Specific UWMP for Viburnum on December 2, 2011. This Status Report
provides a summary of the actions conducted pursuant to the Viburnum UWMP for the Semi-Annual
Report period of April 2012 through September 2012 as well as any modifications made to the Viburnum
UWMP.

Training. Initial training, including education of key mine personnel, as to the various elements of the
UWMP, was initiated during the development of the UWMP. In addition, Doe Run’s Environmental
Technicians received additional training on April 4, 2012 as to the UWMP to assist with ongoing on-site
training and questions regarding UWMP implementation. The Environmental Technicians are available
to conduct ongoing training for mine personnel to address issues or questions that arise. Annual refresher
training for UWMPs will be conducted within one year of the initial training.

Inspections. Previously the UWMP indicates that general and sump inspections should occur quarterly
by trained personnel, Doe Run is currently transitioning to calendar quarters for conducting inspections.
Inspections were conducted June 7, 2012 and September 20, 2012. The Inspection Form, contained in
Appendix D of the UWMP was utilized and will be kept in a file on-site. In addition to formal, quarterly
inspections, Doe Run conducts periodic informal inspections as part of its operations.

Sampling. The UWMP suggests sampling at locations specified in the plan for six months after
submission of the UWMP. Doe Run has conducted underground sampling at Viburnum once monthly
from January to September 2012. After the first six months of data was collected, evaluation of the data
indicated that underground water quality should continue to be monitored. Therefore, underground
sampling for metals and total suspended solids will continue in order to assess changes in water quality
underground. Monitoring frequency, locations, and parameters may be adjusted or discontinued, if
deemed necessary by Doe Run.

Piping. No piping projects were indicated in the UWMP for the Viburnum Mine. As such, no piping
projects are currently scheduled at Viburnum. Doe Run will evaluate whether piping should be installed
on an as-needed basis.



Corehole Sealing. The UWMP sets forth a process for corehole discovery and sealing, which formalized
existing Doe Run procedures for corehole discovery, evaluation and sealing. No coreholes were
identified since submission of the UWMP through the relevant timeframe of this Report.

Road Rock Hole Flow Reduction. The UWMP discusses the road rock hole. This area was estimated
as the source of approximately one-third of the water entering the mine (200 gallons per minute). The
UWMP indicates that Doe Run will investigate the technical feasibility and the cost of sealing the road
rock hole by December 2012. Doe Run completed the sealing of the road rock hole in September 2012
with nine yards of concrete. Currently, the seal shows no signs of failure and will continue to be
monitored for leaks.

Ongoing Water Management Measure Evaluations. The UWMP indicates that Doe Run will continue
to evaluate and implement water management measures at Viburnum. Other than site-specific projects
discussed herein, Doe Run did not begin additional measures during the relevant timeframe.

Best Management Practices. Doe Run is implementing Best Management Practices (“BMPs”), where
applicable, underground at Viburnum as described in the UWMP. In addition to the BMPs described in
the UWMP, Doe Run removed excess sediment from several small satellite sumps in April and May
2012. Doe Run also added a new road pipe in area 89 V27 to minimize water flowing on the road and
performed routine maintenance of roadways by adding rock to raise the roadway level to ensure water
stays flowing in the ditches.

Recordkeeping. Doe Run has incorporated tasks described in the Viburnum UWMP implementation
schedule into its Enterprise Task Management System ("ETMS"). The ETMS provides notification to
assigned Doe Run personnel of upcoming implementation schedule deadlines. Doe Run has also hired
additional personnel to assist with the environmental task management system and completion of
environmental implementation schedule deadlines. Doe Run keeps records discussed in the UWMP on-
site.

Plan Review and Update. Modifications to the UWMP have been noted in this Report. Progress reports
will be provided as required by Paragraph 43 of the Consent Decree.
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EXHIBIT E

The Doe Run Resources Corporation (“Doe Run”)
Multi-Media Consent Decree (“Consent Decree”)
Paragraph 43
Site-Specific Underground Water Management Plan (“UWMP”’) Implementation Status Report
Viburnum Mine #35 (“‘Casteel”)

Paragraph 42 of the Consent Decree required Doe Run to develop a Site-Specific Underground Water
Management Plan. Paragraph 43 of the Consent Decree requires Doe Run to provide a summary of the
progress of implementation as part of the Semi-Annual Status Report. Paragraph 44 of the Consent
Decree requires Doe Run to note any modifications to its Site-Specific UWMP in the Semi-Annual Status
Report.

Doe Run submitted its Site-Specific UWMP for Casteel on January 10, 2012. This Status Report
provides a summary of the actions conducted pursuant to the Casteel UWMP for the Semi-Annual Report
period of April 2012 through September 2012 as well as any modifications made to the Casteel UWMP.

Training. Initial training, including education of key mine personnel, as to the various elements of the
UWMP, was initiated during the development of the UWMP. In addition, Doe Run’s Environmental
Technicians received additional training on April 4, 2012 as to the UWMP to assist with ongoing on-site
training and questions regarding UWMP implementation. The Environmental Technicians are available
to conduct ongoing training for mine personnel to address issues or questions that arise. Annual refresher
training for UWMPs will be conducted within one year of the initial training.

Inspections. Previously the UWMP indicated that general and sump inspections should occur quarterly
by trained personnel. Inspections were conducted April 27, 2012 and July 30, 2012. Doe Run is
currently transitioning to calendar quarters for conducting inspections. The Inspection Form, contained in
Appendix D of the UWMP was utilized and will be kept in a file on-site. In addition to formal, quarterly
inspections, Doe Run conducts periodic informal inspections as part of its operations.

Sampling. The UWMP suggests sampling at locations specified in the plan for six months after
submission of the UWMP. Doe Run has conducted underground sampling at Casteel once monthly from
January to September 2012. After the first six months of data was collected, evaluation of the data
indicated that underground water quality should continue to be monitored. Therefore, underground
sampling for metals and total suspended solids will continue in order to assess changes in water quality
underground. Monitoring frequency, locations, and parameters may be adjusted or discontinued, if
deemed necessary by Doe Run.

Piping. The UWMP discusses installation of piping in 30BJC and 86 Sump. These piping projects were
completed by June 2012. The UWMP also discusses ongoing piping evaluations. On an as-needed basis,
Doe Run will continue to evaluate whether piping can be installed in a cost-effective manner and in such

a way as to capture the incoming water with a minimum of water quality degradation.



Corehole Sealing. The UWMP sets forth a process for corehole discovery and sealing, which formalized
existing Doe Run procedures for corehole discovery, evaluation and sealing. No coreholes were
identified since submission of the UWMP through the relevant timeframe of this Report.

Ongoing Water Management Measure Evaluations. The UWMP indicates that Doe Run will continue
to evaluate and implement water management measures at Casteel. Other than site-specific projects
discussed herein, Doe Run did not begin additional measures during the relevant timeframe.

Best Management Practices. Doe Run is implementing Best Management Practices (“BMPs”), where
applicable, underground at Casteel as described in the UWMP. In addition to the BMPs described in the
UWMP, Doe Run added a new road pipe in areas 65W30 and 09V 13, and in the south mine road to
minimize water flowing on the road and performed routine maintenance of roadways to minimize water
flowing in the roadway.

Recordkeeping. Doe Run has incorporated tasks described in the Casteel UWMP implementation
schedule into its Enterprise Task Management System ("ETMS"). The ETMS provides notification to
assigned Doe Run personnel of upcoming implementation schedule deadlines. Doe Run has also hired
additional personnel to assist with the environmental task management system and completion of
environmental implementation schedule deadlines. Doe Run keeps records discussed in the UWMP on-
site.

Plan Review and Update. Modifications to the UWMP have been noted in this Report. Progress reports
will be provided as required by Paragraph 43 of the Consent Decree.
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EXHIBIT F

The Doe Run Resources Corporation (“Doe Run”)
Multi-Media Consent Decree (‘“‘Consent Decree”’)
Paragraph 43
Site-Specific Underground Water Management Plan (“UWMP’’) Implementation Status Report
Buick Mine/Mill (“Buick”)

Paragraph 42 of the Consent Decree required Doe Run to develop a Site-Specific Underground Water
Management Plan. Paragraph 43 of the Consent Decree requires Doe Run to provide a summary of the
progress of implementation as part of the Semi-Annual Status Report. Paragraph 44 of the Consent
Decree requires Doe Run to note any modifications to its Site-Specific UWMP in the Semi-Annual Status
Report.

Doe Run submitted its Site-Specific UWMP for Buick on January 30, 2012. This Status Report provides
a summary of the actions conducted pursuant to the Buick UWMP for the Semi-Annual Report period of
April 2012 through September 2012 as well as any modifications made to the Buick UWMP,

Training. Initial training, including education of key mine personnel, as to the various elements of the
UWMP, was initiated during the development of the UWMP. Further detailed training for key mine and
environmental personnel was completed on April 18, 2012. In addition, Doe Run’s Environmental
Technicians received additional training as to the UWMP to assist with ongoing on-site training and
questions regarding UWMP implementation April 4, 2012. The Environmental Technicians are available
to conduct ongoing training for mine personnel to address issues or questions that arise. Annual refresher
training for UWMPs will be conducted within one year of the initial training.

Inspections. Previously the UWMP indicates that general and sump inspections should occur quarterly
by trained personnel. Doe Run is currently transitioning to calendar quarters for conducting inspections.
Inspections were conducted in April, May, June, July, August, and September 2012. The Inspection
Form, contained in Appendix D of the UWMP was utilized and will be kept in a file on-site. In addition
to formal, quarterly inspections, Doe Run conducts periodic informal inspections as part of its operations.

Sampling. The UWMP suggests sampling at locations specified in the plan for six months after
submission of the UWMP. Doe Run has conducted underground sampling at Buick once monthly from
February to September 2012. After the first six months of data was collected, evaluation of the data
indicated that underground water quality should continue to be monitored. Therefore, underground
sampling for metals and total suspended solids will continue in order to assess changes in water quality
underground. Monitoring frequency, locations, and parameters may be adjusted or discontinued, if
deemed necessary by Doe Run.

Piping. No piping projects were indicated in the UWMP for the Buick Mine. As such, no piping projects
are currently scheduled at Buick. Doe Run will evaluate whether piping should be installed on an as-
needed basis.



Corehole Sealing. The UWMP sets forth a process for corehole discovery and sealing, which formalized
existing Doe Run procedures for corehole discovery, evaluation and sealing. No coreholes were
identified since submission of the UWMP through the relevant timeframe of this Report. Doe Run will
continue to follow the procedures outlined in the UWMP.

Ongoing Water Management Measure Evaluations. The UWMP indicates that Doe Run will continue
to evaluate and implement water management measures at Buick. Other than site-specific projects
discussed herein, Doe Run did not begin additional measures during the relevant timeframe.

Best Management Practices. Doe Run is implementing Best Management Practices (“BMPs”), where
applicable, underground at Buick as described in the UWMP. In addition to the BMPs described in the
UWMP, Doe Run added a new road pipe in the 142N bypass road to eliminate water flowing in the road
and built a bridge at Thompson undercut to allow water to flow under the roadway reducing tracking of
sediment into the water. Doe Run also installed a valve at 1-5 North Dam to regulate the sump level to
allow water to remain in sumps longer and settle more before the water is discharged to surface. Routine
maintenance to ditches, including sediment removal, was conducted from May through September 2012
throughout the mine to reduce metal loading to water before it enters the sumps.

Recordkeeping. Doe Run has incorporated tasks described in the Buick UWMP implementation
schedule into its Enterprise Task Management System ("ETMS"). The ETMS provides notification to
assigned Doe Run personnel of upcoming implementation schedule deadlines. Doe Run has also hired
additional personnel to assist with the environmental task management system and completion of
environmental implementation schedule deadlines. Doe Run keeps records discussed in the UWMP on-
site.

Plan Review and Update. Modifications to the UWMP have been noted in this Report. Progress reports
will be provided as required by Paragraph 43 of the Consent Decree.
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EXHIBIT G

The Doe Run Resources Corporation (“Doe Run”)
Multi-Media Consent Decree (“Consent Decree”’)
Paragraph 43
Site-Specific Underground Water Management Plan (“UWMP”’) Implementation Status Report
Brushy Creek Mine/Mill (“Brushy Creek”)

Paragraph 42 of the Consent Decree required Doe Run to develop a Site-Specific Underground Water
Management Plan. Paragraph 43 of the Consent Decree requires Doe Run to provide a summary of the
progress of implementation as part of the Semi-Annual Status Report. Paragraph 44 of the Consent
Decree requires Doe Run to note any modifications to its Site-Specific UWMP in the Semi-Annual Status
Report.

Doe Run submitted its Site-Specific UWMP for Brushy Creek on March 1, 2012. This Status Report
provides a summary of the actions conducted pursuant to the Brushy Creek UWMP for the Semi-Annual
Report period of April 2012 through September 2012 as well as any modifications made to the Brushy
Creek UWMP.

Training. Initial training, including education of key mine personnel, as to the various elements of the
UWMP, was initiated during the development of the UWMP. Further detailed training for key mine and
environmental personnel was completed on April 13, 2012. In addition, Doe Run’s Environmental
Technicians received additional training on April 4, 2012 as to the UWMP to assist with ongoing on-site
training and questions regarding UWMP implementation. The Environmental Technicians are available
to conduct ongoing training for mine personnel to address issues or questions that arise. Annual refresher
training for UWMPs will be conducted within one year of the initial training.

Inspections. Previously the UWMP indicated that general and sump inspections should occur quarterly
by trained personnel. Doe Run is currently transitioning to calendar quarters for conducting inspections.
Inspections were conducted April 30, 2012 and August 17, 2012. The Inspection Form, contained in
Appendix D of the UWMP was utilized and will be kept in a file on-site. In addition to formal, quarterly
inspections, Doe Run conducts periodic informal inspections as part of its operations.

Sampling. The UWMP suggests sampling at locations specified in the plan for six months after
submission of the UWMP. Doe Run has conducted underground sampling at Brushy Creek once monthly
from April to September 2012. After the first six months of data was collected, evaluation of the data
indicated that underground water quality should continue to be monitored. Therefore, underground
sampling for metals and total suspended solids will continue in order to assess changes in water quality
underground. Monitoring frequency, locations, and parameters may be adjusted or discontinued, if
deemed necessary by Doe Run.

Piping. The UWMP discusses installation of piping from the 9UC discharge location to the south mine
sump. Doe Run expects to complete the project by the end of the 2012 unless unforeseen complications
arise. The UWMP also discusses ongoing piping evaluations. On an as-needed basis, Doe Run will



continue to evaluate whether piping can be installed in a cost-effective manner and in such a way as to
capture the incoming water with a minimum of water quality degradation.

Corehole Sealing. The UWMP sets forth a process for corehole discovery and sealing, which formalized
existing Doe Run procedures for corehole discovery, evaluation and sealing. No coreholes were
identified since submission of the UWMP through the relevant timeframe of this Report.

Best Management Practices. Doe Run is implementing Best Management Practices (“BMPs”), where
applicable, underground at Brushy Creek as described in the UWMP. In addition to the BMPs described
in the UWMP, Doe Run removed excess sediment from the south sump in July 2012 and from 69 sump
and the north sump in August 2012. Doe Run also installed two road pipes at B14 Roadway to minimize
water flowing in the roadway. .

Recordkeeping. Doe Run has incorporated tasks described in the Brushy Creek UWMP implementation
schedule into its Enterprise Task Management System ("ETMS"). The ETMS provides notification to
assigned Doe Run personnel of upcoming implementation schedule deadlines. Doe Run has also hired
additional personnel to assist with the environmental task management system and completion of
environmental implementation schedule deadlines. Doe Run keeps records discussed in the UWMP on-
site.

Plan Review and Update. Modifications to the UWMP have been noted in this Report. Progress reports
will be provided as required by Paragraph 43 of the Consent Decree.
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EXHIBIT H

The Doe Run Resources Corporation (‘“Doe Run”)
Multi-Media Consent Decree (“Consent Decree’’)
Paragraph 43
Site-Specific Underground Water Management Plan (“UWMP”) Implementation Status Report
Fletcher/West Fork Mine (“Fletcher”)

Paragraph 42 of the Consent Decree required Doe Run to develop a Site-Specific Underground Water
Management Plan. Paragraph 43 of the Consent Decree requires Doe Run to provide a summary of the
progress of implementation as part of the Semi-Annual Status Report. Paragraph 44 of the Consent
Decree requires Doe Run to note any modifications to its Site-Specific UWMP in the Semi-Annual Status
Report.

Doe Run submitted its Site-Specific UWMP for Fletcher on April 2, 2012. This Status Report provides a
summary of the actions conducted pursuant to the Fletcher UWMP for the Semi-Annual Report period of
April 2012 through September 2012 as well as any modifications made to the Fletcher UWMP.

Training. Initial training, including education of key mine personnel, as to the various elements of the
UWMP, was initiated during the development of the UWMP. Further detailed training for key mine and
environmental personnel was completed on April 26, 2012. In addition, Doe Run’s Environmental
Technicians received additional training on April 4, 2012 as to the UWMP to assist with ongoing on-site
training and questions regarding UWMP implementation. The Environmental Technicians are available
to conduct ongoing training for mine personnel to address issues or questions that arise. Annual refresher
training for UWMPs will be conducted within one year of the initial training.

Inspections. Previously, the UWMP indicated that general and sump inspections should occur quarterly
by trained personnel. Doe Run is currently transitioning to calendar quarters for conducting inspections.
Doe Run conducted UWMP inspections including the sumps on May 29, 2012 and September 25, 2012.
The Inspection Form, contained in Appendix D of the UWMP was utilized and will be kept in a file on-
site. In addition to formal, quarterly inspections, Doe Run conducts periodic informal inspections as part
of its operations.

Sampling. The UWMP suggests sampling at locations specified in the plan for six months after
submission of the UWMP. Doe Run has conducted underground sampling at Fletcher once monthly from
April to September 2012. The first six months of data collected will be evaluated when the final results
are received to determine if adequate data has been collected to provide a more thorough different
understanding of water quality. Based on that evaluation, safnpling may continue, be reduced from
monthly to quarterly, or be discontinued.

Piping. No piping projects were indicated in the UWMP for the Fletcher Mine. Doe Run is planning to
pipe water from the southwest development area back to the southwest sump in RCWF. Doe Run will
also continue to evaluate whether piping should be installed on an as-needed basis.



Corehole Sealing. The UWMP sets forth a process for corehole discovery and sealing, which formalized
existing Doe Run procedures for corehole discovery, evaluation and sealing. No coreholes were
identified since submission of the UWMP through the relevant timeframe of this Report.

0Old Powerline Hole Project. The UWMP discusses sealing the Old Powerline Hole. This project is
scheduled to be completed by March 2013. Doe Run is currently in the evaluations stage of this project.

Ongoing Water Management Measure Evaluations. The UWMP indicates that Doe Run will continue
to evaluate and implement water management measures at Fletcher. Other than site-specific projects
discussed herein, Doe Run did not begin additional measures during the relevant timeframe.

Best Management Practices. Doe Run is implementing Best Management Practices (“BMPs”), where
applicable, underground at Fletcher as described in the UWMP. In addition to the BMPs described in the
UWMP, Doe Run removed excess sediment from the south sump in June 2012. Doe Run also built up the
south main haul road to prevent haulage traffic from driving through water.

Recordkeeping. Doe Run has incorporated tasks described in the Fletcher UWMP implementation
schedule into its Enterprise Task Management System ("ETMS"). The ETMS provides notification to
assigned Doe Run personnel of upcoming implementation schedule deadlines. Doe Run has also hired
additional personnel to assist with the environmental task management system and completion of
environmental implementation schedule deadlines. Doe Run keeps records discussed in the UWMP on-
site.

Plan Review and Update. Modifications to the UWMP have been noted in this Report. Progress reports
will be provided as required by Paragraph 43 of the Consent Decree.



EXHIBIT I



UNDERGROUND WATER
MANAGEMENT PLAN
for the
SWEETWATER MINE and MILL

Prepared for: The Doe Run Resources Corporation
d/b/a The Doe Run Company

November 7, 2011

Revised October 29, 2012

|[jLimnoTech

Water |Environment | Scientists| Enginsers Ann Arbor, Michigan
www.limno.com



This page is blank to facilitate double sided printing.



Underground Water Management Plan for the Sweetwater Mine Revised October 29, 2012

TABLE OF CONTENTS

1. INTRODUCTION L.ttt b e e e e s abbbraeeeeas 1
1.1 FACILITY DESCRIPTION ..oooiiiiiiiiic ittt 1
1.2 0OBIECTIVES ... ..o saar s 1
1.3 UNDERGROUND WATER MANAGEMENT TEAM .......ccoovveiviiviieeeeine. 2

2. SUMMARY OF MINE WATER DATA ...ttt 5
2.1 WATER SOURCES AND MOVEMENT ......coociiiiiiie e 5

2.1.1 TOTAL MINE WATER FLOWS ..uttiiiiiiiiii ittt siabrree e 5
2.1.2 SOURCES OF MINE WATER ....0etiiiiitiiieeiiiree e s iitreeeesstreeessinraeeessnnneesssnnneeeeans 6
2.1.3 CURRENT UNDERGROUND WATER MANAGEMENT PRACTICES......cccccevnn. 7
2.2 MINE WATER QUALITY et 10
2.2.1 INCOMING MINE WATER QUALITY ..ovviiiiiieiiirie e e sieeesveeesnee s sinee e 10
2.2.2 COMPARISON OF INCOMING AND OUTGOING MINE WATER.........ccceeueee.. 11
2.2.3 SPATIAL VARIATION IN MINE WATER QUALITY ..oovviieiiieeiiee e 14
2.2.4 RELATIONSHIP BETWEEN SOLIDS AND METALS IN MINE WATER............ 17
2.2.5 COMPARISON OF UNDERGROUND AND SURFACE MINE WATER............... 20
2.3 SUMMARY OF MINE WATER SOURCES AND CONDITIONS.............. 22

3. WATER MANAGEMENT MEASURES ..., 25

3.1 ISOLATION MEASURES. .......ooi it 25
G I 1= T A 1= 25
3.1.2 LINED CHANNELS .eeeiiittieeeiiiiee e e e itree e s etreeeesebaeeessnabaeeessnnseeesssnsseeessnnsenas 26
3.1.3 WORK AREA ISOLATION ....coiiiiitiiiiiiee ettt e e ssisbraee e s s e sabbbanee s 26
3.1.4 CAPTURE OF DRILL FINES ....uvviiiiiiiiiec ittt 27

3.2 TREATMENT MEASURES ...ttt 27
3.2.1 CLARIFICATION ..uuttiieiittieeesitteeeesittreeeseitreeeesssaeesssssbaesessbaesessanreeeesassenss 27
A [ =Y [ T 28
3.2.3 OVERALL ASSESSMENT OF UNDERGROUND MINE WATER TREATMENT

] =] [ R 28

3.3 GROUNDWATER INTERCEPTION......oeeiiiiiiiie ittt 29
3.3.1 COREHOLE AND FRACTURE SEALING ......cccvtviiiiieeeessiirrieeie e ssvsveeeee s 30
3.3.2 SHAFT SEALING/REPAIR. ...ttt iiiieecttee st e st svae e sve e sive e e ssveesenreeseaaeeanns 31
3.3.3 AQUIFER DEWATERING ......coitiitttiiiiie e e siirtbreie e e s ssisbrase e s s s e s sababaaee s 31

3.4 BEST MANAGEMENT PRACTICES ....oooiiiieee et 32
G I = T = Y T 32
342 CHANNELS «.vviieeicttiee e e ettt e e s et e e e sttt e e e s st ae s e s etba e e e s s bbaeeeseabbeeeesaabaeeesannreeas 32
3.4.3 COLLECTION AND CONTAINMENT OF IMPACTED WATER ......coovverrrviennen. 32
3.4.4 CLEAN MINING AREAS....ccciiittiteeiitiie e eitree e e siiree e sitbae e e sbree e e s sabaeeessareeas 32
3.4.5 MATERIAL HANDLING AND STORAGE ......ccvvtiiiiiieei it ssisbveeee s 33
3.4.6 EROSION CONTROL ...couvviiieiiirieeeeiittreeeeeitreeeesssreeesssssaesesssseeesssnseseessssenas 33
3.4.7 ROADWAY MAINTENANCE .....cccttttiiiieeiiiiittrrriee e s s s ssibraee e s s s e s s sssbaseee s 33
3.4.8 MAINTENANCE SCHEDULES ...veeeiiittiieeiiirieeesitreeeesitreeeesssreeesssnsseeessnnnenas 33
3.4.9 SUMP CLEANING .. .uvtttiiiieie ettt e e st brr e s s s s s s s bbb b ae e s s s e s s s sababasene s 33

LimnoTech Page i



Underground Water Management Plan for the Sweetwater Mine Revised October 29, 2012

34,10 INSPECTIONS «.eeeeeeetteeeeeeeeeeeaeee e s e e e e et eeeeeesseeseeeeeeste e s sesaeeeeessrnaseeeeeeees 34
3.5 SUMMARY OF WATER MANAGEMENT MEASURE EVALUATION.. 34

4, PLAN ELEMENTS AND IMPLEMENTATION.......oooooiiieie e, 37
4.1 WATER MANAGEMENT ACTIONS ...t 37
4.1.1 CDHT7 FLOW REDUCTION ....cooiiitittiiiiiee ettt isb b saabaaen s 38
4.1.2 COREHOLE SEALING PROGRAM.......cvvviiiitiiie ettt 38

L R o 11| N LTS 39
4.1.4 ONGOING WATER MANAGEMENT MEASURE EVALUATIONS..........ccc...e. 40

4.2 BEST MANAGEMENT PRACTICES ...t 40
2.1 BERMS covveiiiiitiee ettt ettt ettt e e et e e e sttt e e e st e e e s eaba e e e e e eabae e e e e nbaeeeeannes 41
Ly 08 Y Y N N = T 41
4.2.3 COLLECTION/CONTAINMENT ..veiiitiieitiieirieeireeesreesssreesssresssssesssssessssseeas 41
4.2.4 CLEAN MINING AREAS/MATERIAL HANDLING AND STORAGE................ 41
4.2.5 ROADWAY MAINTENANCE ......uvtiieiiitiieeeiirteeessitrreeessireeeesesaeeesssssseeessnnes 42
4.2.6 MAINTENANCE SCHEDULES .....vvttiiiiieeeisiiittiiei e ssistbreee s e s ssssasene s 42
4.2.7 SUMP CLEANING .. .vvviiiiittiieeeiitteee e s eitree e e s sbteeesatbaeeessbaeeeesenbaseessnssaeeesennes 42
A3 MONITORING ... 42
4.4 INSPECTIONS ... .ottt eeabre e e s ebraee e 47
A5 TRAINING oo e e 47
4.6 TRACKING/RECORD-KEEPING ........cooiiiitiii it 48
4.7 ADAPTIVE MANAGEMENT/PLAN UPDATE .....ccooveiiiiee e 48
4.8 IMPLEMENTATION SCHEDULE ........cooiiiiiiee e 48
5. REFERENCES ... eaar s 51

LimnoTech Page ii



Underground Water Management Plan for the Sweetwater Mine Revised October 29, 2012

LIST OF FIGURES

Figure 1-1. Location of the Sweetwater Mine and Mill..............ccoooiiiiii i 3
Figure 2-1. Major Mine Water Flows for the Sweetwater Mine. ...........cccooevvveinennns 9
Figure 2-2. Incoming vs. Outgoing Mine Water Quality at Sweetwater Mine:

Total CadmIUM. ....oovoiiiii s 12
Figure 2-3. Incoming vs. Outgoing Mine Water Quality at Sweetwater Mine:

TOtAl COPPEL. ettt re e e 12
Figure 2-4. Incoming vs. Outgoing Mine Water Quality at Sweetwater Mine:

TOtAl LEA. ..o s 13
Figure 2-5. Incoming vs. Outgoing Mine Water Quality at Sweetwater Mine:

TOLAl ZINC.o.eieiieee s 13
Figure 2-6. Comparison of Total Cadmium between West Branch of Mine and

South Branch of Mine. ..o 15
Figure 2-7. Comparison of Total Copper between West Branch of Mine and

South Branch of MiNe. ........coooiiiiiiee s 15
Figure 2-8. Comparison of Total Lead between West Branch of Mine and South

Branch of MINe. ......c.oooiiiiiii e 16
Figure 2-9. Comparison of Total Zinc between West Branch of Mine and South

Branch of MINe. ..o 16
Figure 2-10. Correlation of Total Cadmium with Total Suspended Solids at

SWEETWALET IMIINE. ...t 18
Figure 2-11. Correlation of Total Copper with Total Suspended Solids at

SWEETWALET IMINE. ...oiiiiiiiiceee s 18
Figure 2-12. Correlation of Total Lead with Total Suspended Solids at

SWEETWALET IMIINE. ...oviiiiiiicee s 19
Figure 2-13. Correlation of Total Zinc with Total Suspended Solids at

SWEETWALET IMINE. ...t 19
Figure 2-14. Total Cadimum in Underground vs. Surface Mine Water at

SWEETWALET IMINE. ....viiiiiiiieee e 20
Figure 2-15. Total Copper in Underground vs. Surface Mine Water at

SWEETWALET IMIINE. ....viiiiiiiieee e 21
Figure 2-16. Total Lead in Underground vs. Surface Mine Water at

SWEETWALET IMIINE. ...t 21
Figure 2-17. Total Zinc in Underground vs. Surface Mine Water at

SWEETWALET IMIINE. ...o.viiiiiiiceie s 22
Figure 4-1. Continued Monitoring of Total Cadmium in Underground Sampling

Locations at Sweetwater MiNe........cccoceveiininininieiese e 44
Figure 4-2. Continued Monitoring of Total Copper in Underground Sampling

Locations at Sweetwater MiNe.........ccoooveiininininieiesese e 45
Figure 4-3. Continued Monitoring of Total Lead in Underground Sampling

Locations at Sweetwater MiNe.........ccocvveiinininienieienee e 45
Figure 4-4. Continued Monitoring of Total Zinc in Underground Sampling

Locations at Sweetwater MiNe.........ccooeveiinininienieienee e 46
Figure 4-5. Continued Monitoring of Total Suspended Solids in Underground

Sampling Locations at Sweetwater Mine ..........ccccoeevvveveeiieseereenene 46

LimnoTech Page iii



Underground Water Management Plan for the Sweetwater Mine Revised October 29, 2012

LimnoTech Page iv



Underground Water Management Plan for the Sweetwater Mine Revised October 29, 2012

Table 1-1.
Table 1-2.
Table 2-1.
Table 2-2.
Table 2-3.
Table 2-4.
Table 2-5.

LIST OF TABLES

History of the Sweetwater Mine and Mill (USGS, 2008). .........ccccceevrenee. 1
Sweetwater Mine and Mill Underground Water Management Team. ......... 2
Mine Water Flowrates Pumped to Surface at Sweetwater Mine.................. 5
Flowing Coreholes at Sweetwater Mine..........ccoovvvevviie e 7
Final MSOP Limits for the Sweetwater Mine/Mill Facility....................... 10
Incoming Mine Water Quality at Sweetwater Mine...........cccocvevevveveennnnn. 11
Correlations of Total Metals with Total Suspended Solids at

SWEETWALET IMIINE. ...t 17

APPENDICES

Appendix A: Sweetwater Mine Water Flow Map with Lead and Zinc Sampling

Results

Appendix B: Vendor Information on Grout Used for Corehole Sealing
Appendix C: Standard Operating Procedures
Appendix D: Underground Water Control Measure Inspection Form

LimnoTech

Page v



Underground Water Management Plan for the Sweetwater Mine Revised October 29, 2012

1. INTRODUCTION

This document presents the Underground Water Management Plan (UGWMP) for the
Sweetwater Mine and Mill, prepared on behalf of the Doe Run Resources
Corporation, d/b/a/ The Doe Run Company (Doe Run). The Sweetwater UGWMP
has been prepared in accordance with the Master UGWMP previously prepared by
Resource Environmental Management Consultants, Inc. In keeping with the Master
UGWMP, this plan presents an evaluation of the technical & economic feasibility,
practicality, and effectiveness of procedures and methodologies to reduce metals
loading to surface waters at the facility.

1.1 FACILITY DESCRIPTION

The Sweetwater Mine and Mill is located in Reynolds County, Missouri,
approximately 26 miles south of Viburnum (Figure 1-1). A brief history of the facility
is summarized in Table 1-1.

Table 1-1. History of the Sweetwater Mine and Mill (USGS, 2008).

Year Event

1962 Discovery borehole drilled by Bear Creek Mining Company,
an exploration subsidiary of Kennecott Copper

1968 Production began under the name Ozark Lead Company
Mine

1983 Production suspended by Ozark Lead Company Mine

1986 Mine purchased by Asarco, Inc. and renamed Sweetwater
Mine

1987 Production resumed

1997 Mine purchased by Doe Run

The Sweetwater Mine and Mill is the southernmost mine in the Viburnum Trend.
Mining operations occur approximately 1400 feet below ground surface.

1.2 OBJECTIVES

As stated above, the main objective of this UGWMP is to evaluate the technical &
economic feasibility, practicality, and effectiveness of procedures and methodologies
to reduce metals loading to surface waters at the facility. This main objective is met
through the following:

e Understanding of the sources, quantity and movement of water through the
mine.

e Understanding of the quality of water entering, moving through, and leaving
the mine, with respect to the target constituents of interest.
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e Identification and evaluation of potential control measures for reducing water
volumes, metals concentrations, or both in the mine.

Each of these items is discussed in this plan. The UGWMP also presents an
assessment of the technical feasibility of various potential control measures for the
Sweetwater Mine and Mill, as well as a plan for further investigation or
implementation of potentially technical feasible control measures, based on whether
such measures are likely to reduce metals loading and whether they are cost-effective.

1.3 UNDERGROUND WATER MANAGEMENT TEAM

Underground water management for the Sweetwater Mine and Mill will be the
responsibility of the individuals named in Table 1-2.

Table 1-2. Sweetwater Mine and Mill Underground Water Management Team.

Job Title Name Contact Information Role/Responsibilities

SEMO Mark P.O. Box 500 SEMO Environmental
Environmental | Cummings Viburnum, MO 65566 Management

Manager 573-244-8152

Mine Manager | Greg Sutton P.O. Box 500 Oversight and management of

Viburnum, MO 65566
573-626-2001

Doe Run Mining Operations

Sweetwater — Shawn Pratt 1382 Sweetwater Mine Rd | Sweetwater UGWMP Primary
General Mine Ellington, MO 63638 Oversight, Implementation,
Supervisor 573-924-2222 ext. 2421 and Record-Keeping
Sweetwater Ray Morgan 1382 Sweetwater Mine Rd | Sweetwater UGWMP

Mine Secondary Oversight,

Superintendent

Ellington, MO 63638
573-924-2222 ext. 2454

Implementation, and Record-
Keeping

Environmental

Amy Sanders

P.O. Box 500

Environmental data collection,

Technician Viburnum, MO 65566 management, and reporting
Supervisor 573-689-4535
LimnoTech Page 2
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Figure 1-2. Layout of the Sweetwater Mine.
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2. SUMMARY OF MINE WATER DATA

The Master UGWMP outlined the hierarchy of water management priorities listed
below from highest priority to lowest.

1. Source Control

2. Water Minimization
3. Reuse or Reclamation
4. Water Treatment

5. Discharge

Because source control has been identified as the first water management priority,
source identification is a fundamental part of the planning effort for potential
measures to control metals loading. Load is a function of both flow and
concentration; therefore, these components were each examined independently at the
Sweetwater Mine and Mill, as described below.

2.1 WATER SOURCES AND MOVEMENT

An inventory of water in the Sweetwater Mine was compiled for this plan based on
the best available information and includes the following components:

e Total mine water flows

e Sources of mine water

e Current underground management of mine water
Each of these components is described below.

2.1.1 Total Mine Water Flows

Based on the operating experience of mine personnel and the sizes and capacities of
the pumps in place at Sweetwater Mine, the best estimate of mine water pumped to
the surface from the mine is tabulated in Table 2-1.

Table 2-1. Mine Water Flowrates Pumped to Surface at Sweetwater Mine.

Quantity Value

Average Flow Pumped to Surface 2,500 gpm

Maximum Design Flow Pumped to Surface 4,320 gpm

Flow data are not currently recorded but flow is metered and instantaneous flow
measurements can be read from the meter. It is known that flow rate can vary over
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time depending on factors such as season or where the mine is being advanced,
however the values in Table 2-1 represent the best available estimate.

2.1.2 Sources of Mine Water

Water enters the Sweetwater Mine through open (unsealed) coreholes, shafts, and
general seepage. Given the diffuse nature of water entering the mine it is difficult, if
not impossible, to accurately measure all sources. In general, the best approach is to
start with the total flow and work towards allocating that flow to different sources. At
the Sweetwater Mine, the major flow distribution is as follows:

e Approximately 300 — 500 gpm of the total flow to the central mine water
sumps (#2 sump and A-area sump) comes from the part of the mine northwest
of the sumps.

e The remaining 2,000 — 2,200 gpm of average mine water flows come from the
south end of the mine.

e Of the mine water coming from the south end of the mine, an estimated 1,000
gpm comes from ventilation shaft CDH7. This single source accounts for
approximately 40% of all mine water entering Sweetwater Mine, on average.

This flow distribution is depicted schematically in Figure 2-1.

CDHZ7 is not an exploratory corehole, but a ventilation shaft for the mine, eight feet in
diameter. It was originally built with a steel casing, but the casing ruptured (ca. 2005),
at a depth of approximately 500 feet below the surface. This rupture allowed the entry
of water from the surrounding aquifer, resulting in the high flows experienced today.
Two obstacles prevent sealing of the rupture: first, the high rate of flowing water
prevents the adequate placement of grout; and second, the surrounding aquifer is karst
limestone, with not just fractures, but caverns that would need to be filled with grout.

Aside from CDH?7, there are several coreholes that may allow water to enter the mine,
which contribute to the flows in the first two bullets listed above. Personnel at
Sweetwater Mine have catalogued coreholes with measurable flow and the
information is presented in Table 2-2.
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Table 2-2. Flowing Coreholes at Sweetwater Mine.

Corehole Estimated Flow
(gpm)
7 Gl Corehole #42-370 (Back) 3
7 Gl Corehole (Back) 6—-8
Suf. Hole Main Drift 5 Pump (Back) 0.5
5-Dump Corehole #42-360 (Wall) 1.5
5-Dump Corehole #42-364 (Wall) 1
J-22 Corehole (Back) 3
J-22 Corehole (Wall) 7-9
J-21-Surf Hole (Back) 8-10
985-1 SW Drift (Back) 2
SDVLD - South (Back) 12
M2 Hole 50-55
Pillar at F8 5

The total estimated flow from these coreholes is 99 to 110 gpm, which is very small
compared to the flow from CDH7. There may be other coreholes at Sweetwater, but

they do not contribute measurable flow at this time.

Other sources of water to the Sweetwater Mine include general seepage from
fractures in the back and walls of the mine and open stopes, as well as seepage from
vent shafts. These other sources are diffuse and not easily quantified.

2.1.3 Current Underground Water Management Practices

Current practices to manage mine water at Sweetwater Mine are primarily focused on
maintaining safe and workable conditions in the mine and are not specifically
designed to maintain or improve water quality. These practices include the following:

e Corehole plugging —Plugging of coreholes that contribute significant flows,
where feasible, has historically been performed at Sweetwater. Corehole

plugging is discussed in greater detail in Section 3.1.1.

e Piping — Piping of water through the mine has historically been performed to
facilitate transfer pumping from one location to another, where mine grades
prevent gravity flow. Piping is discussed in greater detail in Section 3.2.2.

e Sump cleaning — Sump cleaning, or mucking as it is called by mine personnel,
has historically been performed as needed to maintain performance of the

LimnoTech
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mine water sump pumps. Sump mucking is discussed in greater detail in
Section 3.2.4.

Although it may not be their specific intent, these practices may have an incidental
benefit of protecting water quality. These and other potential water management
practices to preserve or improve water quality are discussed in greater detail in
Section 3 of this Plan.
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Figure 2-1. Major Mine Water Flows for the Sweetwater Mine.
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2.2 MINE WATER QUALITY

To support development of this and other water management plans at Doe Run
mine/mill facilities, a water quality sampling program was implemented between
December 2010 and June 2011. Three rounds of underground water sampling were
performed at each mine. The details of the underground sampling program, including
the sampling results, are presented in the Underground Water Sampling and Analysis
Plan Report (LimnoTech, August 4, 2011). A map of Sweetwater Mine showing
sample locations, water flow paths, pump information, and sampling results for total
and dissolved lead and zinc, is included as Appendix A.

These data were evaluated to better understand mine water quality at Sweetwater
Mine and to discern factors that may improve or degrade mine water quality. Because
the purpose of this UGWMP and the surface water management plan at Sweetwater is
to be part of a comprehensive effort above and below ground to attain compliance
with Missouri State Operating Permit (MSOP) limits for the discharge of mine water
and other sources to waters of the State, the mine water data were evaluated in
reference to the final discharge limits in the MSOP for the Sweetwater Mine and Mill.
The final limits for the primary constituents of interest are summarized in Table 2-3
below.

Table 2-3. Final MSOP Limits for the Sweetwater Mine/Mill Facility.

Parameter Final Effluent Limits
Daily Maximum Monthly Average
(ng/L) (ng/L)
Cadmium, total recoverable 0.9 0.5
Copper, total recoverable 44.5 14.8
Lead, total recoverable 30.4 10.3
Zinc, total recoverable 271.2 96.1

The findings of this evaluation are presented in the following sections.

2.2.1 Incoming Mine Water Quality

Incoming mine water quality at Sweetwater is characterized by samples collected at

location CDH7, which is an eight-foot diameter ventilation shaft in the south branch

of the mine. Three samples were collected from this location during the underground
water sampling program and the data are presented in Table 2-4.
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Table 2-4. Incoming Mine Water Quality at Sweetwater Mine.

Sampling Parameter
Date
Total Cadmium | Total Copper Total Lead Total Zinc
(ng/L) (ng/L) (ng/L) (ng/L)
2-24-11 ND (0.08) ND (0.5)* 0.23 1.4
3-31-11 ND (0.08) ND (0.5) 0.31 1.8
5-25-11 0.12 ND (0.5) 0.61 0

Comparing these results to the final discharge limits presented in Table 2-3 shows
that concentrations of primary metals in incoming mine water are well below the final
permitted discharge limits. It should be noted that, although incoming mine water is
represented here by samples collected only at CDH7, it is expected that incoming
mine water at other locations has similar quality.

2.2.2 Comparison of Incoming and Outgoing Mine Water

Inspection of the water data collected throughout Sweetwater Mine shows that
samples at many locations contain concentrations of target metals above the final
permitted effluent limits, so incoming and outgoing mine water (i.e., mine water
pumped to the surface) were compared to discern which of those metals exceed their
respective final discharge limits. These comparisons of samples taken of incoming
mine water at CDH7 and mine water that is pumped to the surface are depicted
graphically for total cadmium, total copper, total lead, and total zinc in Figures 2-2, 2-
3, 2-4, and 2-5, respectively.

As stated above, incoming mine water quality is characterized by samples collected at
CDH7. Outgoing mine water is characterized by samples collected at #2 Sump,
sample locations SW-2 Sump Sl and SW-2 Sump WI, and A-Area Sump, sample
location A Sump Inf. A total of six samples were collected at these sump locations in
the initial sampling program and an additional eight samples were collected from
January to August 2012.

The comparison of incoming and outgoing mine water shows that incoming mine
water, at least in the samples collected at CDH?7, is not expected to exceed the final
effluent limits for lead, zinc, cadmium, or copper. Mine water pumped to the surface,
however, does exceed these final limits. This indicates that metals concentrations in
mine water increase as the water is exposed to the mine workings. The relationship

L ND indicates that the parameter was not detected at the analytical detection limit shown in
parentheses.
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between increased metals concentrations and increased suspended solids in mine
water is discussed in Section 2.2.4 of this plan.
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2.2.3 Spatial Variation in Mine Water Quality

The mine water sumps in Sweetwater Mine are located between west and south
branches of the mine and, as shown in Figure 2-1, most of the mine water that is
pumped to the surface comes from the south branch. However, although the south
branch of the mine contributes a greater volume of water, it is necessary to examine
the sampling data to determine how the relative loads of metals compare between the
two branches. For this reason, total metals concentrations in mine water data
(excluding incoming mine water data) for the two branches were compared. The
results of this comparison are shown in Figures 2-6 through 2-9.

Figures 2-6 through 2-9 compare box plots of the mine water quality between the
west and south branches of Sweetwater mine. The box plots can be interpreted as
follows:

e The dash in the center of each box represents the median value of the data set.

e The lower and upper edges of the box are the first and third quartiles (the first
quartile represents the value that is equal to or greater than 25% of the data
and the third quartile represents the value that is equal to or greater than 75%
of the data), respectively.

e The lower and upper whiskers are the 5th and 95th percentile values.

For ease of comparison, each plot also shows the final effluent limits for that metal in
the MSOP.

The following observations can be made from these plots:

e Cadmium: There does not appear to be a significant difference in cadmium
content between the two mine branches. The range of cadmium concentrations
in mine water spans the range of the daily maximum and monthly average
final effluent limits; some samples were slightly higher than the limits, some
were lower.

e Copper: Copper tends to occur at slightly higher concentrations in the west
branch. The range of copper concentrations in mine water span the range of
the daily maximum and monthly average final effluent limits; some samples
were slightly higher than the limits, some were lower.

e Lead: Concentrations of lead in all mine water samples used in this
comparison (which excludes incoming mine water) exceed the daily
maximum and monthly average final effluent limits for lead. A much higher
median total lead concentration was measured in the mine water samples from
the south branch of Sweetwater Mine.

e Zinc: The median concentration of zinc in both branches exceeds the final
monthly average effluent limit, but not the final daily maximum limit. In
general, mine water from the south branch of the mine exhibits higher zinc
concentrations.
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Based on these comparisons, mine water in the two branches of Sweetwater Mine is
not strongly differentiated with respect to cadmium, copper, and zinc. However, there
does appear to be a difference between the two branches with respect to lead
concentrations. The median total lead concentration in the south branch of the mine,
for these data, was 878 pg/L compared to 101 pg/L for the west branch, and the
maximum concentration was 22,250 pg/L in the south branch compared to 646 ug/L
for the west branch. The higher lead values in mine water from the south branch of
the mine, and that higher mine water flows come from the south branch, suggest that
mine water control measures in the south branch of Sweetwater mine have a higher
potential for effectiveness than in the west branch of the mine.

2.2.4 Relationship Between Solids and Metals in Mine Water

Data from Sweetwater Mine show that incoming mine water has relatively low metals
concentrations compared to mine water that is pumped to the surface and that the
concentrations are significantly increased by exposure to the mine workings (Section
2.2.2). Therefore, the Sweetwater Mine data were evaluated to assess the relationship
between metals and suspended solids. Figures 2-10 through 2-13 show correlation
plots of total metals (cadmium, copper, lead, and zinc, respectively) with total
suspended solids (TSS).

These results show varying relationships of metals with TSS at Sweetwater Mine.
The correlations are summarized in Table 2-5.

Table 2-5. Correlations of Total Metals with Total Suspended Solids
at Sweetwater Mine.

Parameter Correlation with TSS
(r* value)

Cadmium, Total 0.72

Copper, Total 0.04

Lead, Total 0.78

Zinc, Total 0.14

The r-squared values? in Table 2-5 indicate that total cadmium and total lead are more
closely correlated to TSS than copper or zinc. This suggests that increases in TSS,
resulting from exposure of incoming mine water to mine workings, are a leading
contributor to increases in cadmium and lead at Sweetwater. On the other hand, TSS
does not appear to strongly affect concentrations of copper or zinc.

2 One way of interpreting r? values is that if total cadmium has an r value of 0.72 with TSS, then TSS
explains 72% of the variability of total cadmium in the data set.
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2.2.5 Comparison of Underground and Surface Mine Water

Mine water data at the underground sumps at Sweetwater were compared to mine
water samples collected at the surface to evaluate whether the two are comparable in
terms of metals content. The results are plotted in Figures 2-14 through 2-17 for total
cadmium, copper, lead, and zinc, respectively.

Direct comparison of underground and surface mine water is not possible because the
underground and surface samples were not collected on the same dates in every case
and it is likely that the mine water varies in quality over time. In addition, there are
too few samples for statistical comparison. However some general observations can
be made:

e The results indicate that total lead is generally higher in the underground mine
water samples collected at the main mine water sumps than in the surface
mine water samples. This is likely due to the lower suspended solids content
of the surface mine water samples.

e The other metals (cadmium, copper, and zinc) all appear to be generally
present at higher concentrations in surface mine water samples than in the
underground mine water samples. There is no apparent explanation for this.

Ongoing sampling at Sweetwater will include underground and surface mine water
and these data will continue to be evaluated as they are available.

B Underground M Surface Daily Max (002) Meo. Avg. (002)
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Total Cd (ug/L)
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Figure 2-14. Total Cadmium in Underground (sample location SW-2-Sump) vs.
Surface (sample locations SW-MWDischCulv and SW-MW<ConcreteBx) Mine
Water at Sweetwater Mine.
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Figure 2-15. Total Copper in Underground (sample location SW-2-Sump) vs.
Surface (sample locations SW-MWDischCulv and SW-MWConcreteBx) Mine
Water at Sweetwater Mine.
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Figure 2-16. Total Lead in Underground (sample location SW-2-Sump) vs.
Surface (sample locations SW-MWDischCulv and SW-MWConcreteBx) Mine
Water at Sweetwater Mine.
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Figure 2-17. Total Zinc in Underground (sample location SW-2-Sump) vs.
Surface (sample locations SW-MWDischCulv and SW-MWConcreteBx) Mine

Water at Sweetwater Mine.

2.3 SUMMARY OF MINE WATER SOURCES AND CONDITIONS

The findings of the preceding discussion of mine water at Sweetwater Mine can be
summarized as follows:

The average flow of water entering Sweetwater Mine and being pumped to the
surface is estimated at 2,500 gpm.

Of this total mine water flow, approximately 80% of the flow comes from the
South Branch of the mine.

The single largest source of mine water at Sweetwater is ventilation shaft
CDH7, which contributes about 1,000 gpm.

Incoming mine water has relatively low metals concentrations, but exposure
to the mine workings significantly increases those concentrations.

Increased suspended solids in mine water appear to increase total lead and
cadmium but has a significantly lower impact on total zinc and copper.

Concentrations of lead in all mine water samples, excluding incoming mine
water, exceed the daily maximum and monthly average final effluent limits

for lead.
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e The median concentrations of zinc in both branches exceed the final monthly
average effluent limit, but not the final daily maximum limit.

e Much higher total lead concentrations were detected in the mine water
samples from the south branch of Sweetwater Mine.

Some possible water management approaches for Sweetwater Mine for consideration
as a result of these findings, include:

e Evaluate the effectiveness, technical feasibility and cost-effectiveness of
reducing the flow of incoming water, especially in the south branch of the
mine.

e Prioritize evaluations of options that are effective, technically feasible and
cost-effective for managing water in the South Branch of Sweetwater Mine.

e Evaluate the effectiveness, technical feasibility and cost-effectiveness of
measures that minimize exposure of water entering the mine to mine
workings.

e Evaluate options that are effective, technically feasible and cost-effective to
minimize the introduction of suspended solids to mine water in an effort to
reduce total lead concentrations.

These water management approaches were used to evaluate potential water
management measures, as discussed in Section 3.
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3. WATER MANAGEMENT MEASURES

This section of the plan presents several potential water management strategies and
evaluates them in the context of Sweetwater Mine. In keeping with the Master
Underground Water Management Plan, this section discusses the following types of
possible measures:

e Isolation measures (Section 3.1)

e Treatment measures (Section 3.2)

e Groundwater interception (Section 3.3)
e Best management practices (Section 3.4)

A summary of the evaluation of these measures for Sweetwater Mine is presented in
Section 3.5. It should be noted that this Section discusses potential underground water
management measures and that these measures are not necessarily all planned for
implementation at Sweetwater Mine. Section 4 describes which of these measures are
planned for implementation and further evaluation of their effectiveness, technical
feasibility, and cost-effectiveness Sweetwater Mine. It should also be noted that Doe
Run is currently evaluating the technical feasibility and probable costs of treating
mine water at the surface and these evaluations will provide a point of comparison
with potential underground water management measures to evaluate the cost-
effectiveness of those measures.

3.1 ISOLATION MEASURES

Isolation measures are measures designed to isolate mine water from
materials/processes that have the potential to increase metals in the mine water. The
objective of isolation technologies is to eliminate or reduce the potential for mine
water to contact or be exposed to environments that have the potential to increase the
metals load.

3.1.1 Piping Water

In many locations in the mine, mine water flows via gravity in roadside ditches. In
some places in Sweetwater Mine, where it is necessary to pump water due to grade
changes, the water flows through pipes. In areas where there is open water in ditches
and piping is not used, the water surface is exposed to loading of solids and metals
from the roadways, mobilized by passing trucks and machinery. Because of this
potential exposure, piping presents a potential control measure for improving water
quality.

Areas of Sweetwater Mine that are currently piped are shown on the map in Appendix
A. In addition to what is shown on this map, additional piping from ventilation shaft
CDH7 to #5 Sump is currently being considered. Piping used in the mine typically
consists of high density polyethylene (HDPE) pipe, with 8-inch and 10-inch diameter
(nom.) being the most common size used for long runs at Sweetwater. The unit cost
for these pipe materials ranges from $7 to $10 per linear foot (I.f.) for 8” pipe and $11
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to $17 per Lf. for 10” pipe. These are materials costs based on current vendor pricing
and do not include labor for installation.

Review of sampling data from other Doe Run mines shows that water quality is
reduced within a short distance of water entering the mine, which suggests that, for
piping to be an effective control measure, water must be captured very close to the
source before significant exposure to mine workings. This is not possible in every
circumstance. However, piping may be implemented on a localized basis at the
Sweetwater Mine as a water quality management measure where the company
determines that the measure will be effective in controlling water quality and will be
cost-effective.

3.1.2 Lined Channels

Roadside channels in the mine allow contact between flowing water and the
underlying rock. This contact may cause an increase in metals concentration, so lining
of the channels was evaluated. Lining would involve placement and anchoring of an
impermeable material on the bottom of the ditch to prevent the water-rock contact.
This approach has not been tested but it may be less effective than piping because it
only addresses the issues of contact between flowing mine water and underlying rock,
whereas piping should isolate mine water from the surrounding mine workings, as
well as the underlying rock. In addition, sediment could accumulate in the lined
channel over time and defeat the purpose of the lining. For these reasons, channel
lining is not considered for evaluation as a potential water quality control measure for
Sweetwater Mine.

3.1.3 Work Area Isolation

As described in the Master Underground Water Management Plan, work area
isolation includes “isolating or compartmentalizing those areas to prevent the
migration of materials into the water conveyance system”. The master plan suggests
work areas may be separated from the remainder of the mine by physical measures
such as berms, entrance tunnel modifications, or preplanning of new mine area
configurations.

The feasibility of these potential measures was discussed with mine personnel. The
challenge to implementing these measures is that they will interfere with mining
operations. For example, berms placed between drilling or ore loading areas and
water drainage channels will interfere with the passage of vehicles. It is impractical to
build the berms up and tear them down every time a vehicle or piece of machinery
needs to leave the work area. Entrance tunnel modifications and new mine area
preplanning involve designing tunnels so that a high point exists between work areas
and the rest of the mine, to prevent the drainage of water impacted by mining
activities from leaving the work area. This technique is impractical in most cases
because the prevention of mine water drainage from work areas will result in flooding
of those work areas. For the reasons discussed above, work area isolation is not
considered for further evaluation as a possible water quality control measure for
Sweetwater Mine.
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3.1.4 Capture of Drill Fines

The Master Underground Water Management Plan also identified the capture of drill
fines as a potential control measure. As stated in the Master Underground Water
Management Plan, drilling is conducted for both mine development and ore recovery
operations and the drilling process produces fines which have the potential to become
suspended in mine water. Three types of drilling are used at Sweetwater Mine:

e Jackhammer drilling is a percussion drilling method used for exploratory
drilling in the mine. This is a “wet” drilling technique that generates fine
material from the borehole that is carried away from the borehole by water.

e Core drilling is a second exploratory drilling technique that uses water- to
flush fines away from the core barrel and bit to extract a rock core form the
borehole. Drill fines are generated during drilling and carried from the
borehole by water.

e Production drilling is a percussion drilling method used during mining
operations that can be either air mist or water cooled. Fines are generated in
the borehole and carried out of the borehole by water or air.

In general, the quantity of fine materials generated during drilling is relatively small
and the water generated during wet drilling is very small relative to other sources of
flow in the mine. It is generally infeasible to capture drill fines from any of the above
techniques because any method used to capture these fines would substantially
interfere with drilling operations. For these reasons, capture of drill fines is not
considered for further evaluation as a possible water quality control measure for
Sweetwater Mine.

3.2 TREATMENT MEASURES

One type of underground water control measure considered for improving mine water
quality is to actually treat the mine water below ground. Treatment processes that
may have the potential to improve the quality of mine water include clarification
(settling) and filtration.

3.2.1 Clarification

Clarification is a treatment process that involves the removal of suspended solids
from water by gravity settling. Simple clarification typically involves the use of
basins or sumps that reduce the velocity of flowing water, which allows a portion of
suspended solids to settle. Enhanced clarification usually involves the addition of
chemicals to facilitate coagulation and flocculation of fine particles that will not settle
on their own. These processes are described below:

e Coagulation is the process of adding chemicals to neutralize particle charges
that keep particles dispersed. Once the charges of fine particles are
neutralized, they will bind together more readily, forming larger particles.
This process is often used when very fine particles are suspended.
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e Flocculation is the process of providing suitable conditions for fine particles
to bind together and often involves very gentle mixing.

Simple clarification is practiced in the Sweetwater Mine, in the form of mine water
sumps. These sumps are located throughout the mine and acts as settling basins.
Simple clarification in the form of mine water sumps will be part of the overall mine
water management plan for Sweetwater Mine.

Enhanced clarification using chemicals for coagulation/flocculation, on the other
hand, can be a complex process, requiring careful monitoring, with addition of
chemicals to adjust the pH of the water being treated for optimization of treatment,
followed by readjustment of pH. The process of enhanced clarification results in
residuals that are much more difficult to handle and dewater than simple clarification.
Providing suitable conditions for settling of the flocculated solids typically requires
specialized clarifiers. The challenges of this more complex form of water treatment
underground are discussed in Section 3.2.3.

3.2.2 Filtration

Filtration refers to the process of physically separating suspended solids from water
by passing the water through material that has openings finer than the suspended
materials. This can be accomplished using granular filter materials (e.g., sand filters),
woven fabrics, or fabricated plastic or metals filters. The advantage of filtration over
clarification is that it results in a more complete separation of water and solids, with
the residual solids having lower water content than the residuals of clarification.

Filtration of mine water can potentially be accomplished underground in two ways.
First, filters can be used between water sources and water conveyances, to remove
suspended solids nearer the source. Second, filtration could be used as a centralized
treatment process, immediately prior to pumping of mine water to the surface. The
use of filtration between water sources and conveyance systems may have potential
underground and may be part of the underground water management plan at
Sweetwater Mine. Examples of this are the use of sand berms between flowing
coreholes and water collection areas, and filter fabric wrapped around perforated
HDPE drainage piping along roadways. Centralized filtration of mine water faces
similar challenges as other centralized water treatment processes underground, which
are discussed in the following section.

3.2.3 Overall Assessment of Underground Mine Water Treatment
Feasibility

Mine water treatment processes, such as filtration between water sources may be
feasible treatment practices for mine water underground. Still, further evaluation is
needed to determine the impact of these practices on mine water quality and whether
or not they are cost effective. Clarification by means of centralized mine water sumps
is currently used at Sweetwater Mine and will continue to be a part of the overall
water management plan. However, other forms of centralized (i.e., large-scale)
underground mine water treatment present several challenges including:
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Available space — Centralized treatment will require a substantial amount of
space in the mine. While space is often readily available at the surface, it must
be created in the mine by excavating rock. Areas where mining has already
occurred are not good candidates because of the possibility that Doe Run may
want to return in the future and extract pillars. New areas are expensive to
create; the estimated cost of excavating rock underground is $0.60 per cubic
foot (c.f.). In order to build only a sump, approximately a half million cubic
feet of rock would need to be excavated, and that only includes the space
needed to contain the water. In addition, because the same equipment and
personnel would be used to excavate the area for treatment as would be used
for mining there is a cost in lost ore production.

Protection of treatment processes — It would be difficult to prevent treatment
processes from being exposed to airborne dust in the mine, which could cause
additional metals loading to the treatment system or otherwise upset the
processes.

Specialized operators — The types of treatment that would be required to
reduce metals in mine water, aside from simple settling, would likely require
trained operators. Such personnel are not currently deployed underground by
Doe Run and their deployment underground would be more costly than above
ground.

Management of residuals — One of the biggest challenges for underground
mine water treatment is the management of residuals. Although settled
materials can be managed using conventional construction equipment,
materials settled by flocculation have higher water content and would likely
require specialized equipment. In addition, because they are flowable, they
would require larger areas for disposal (i.e., they cannot be piled).

The use of mine water sumps for clarification (both distributed throughout the mine
and at centralized locations prior to pumping to surface) will both be part of the
underground water management plan for Sweetwater Mine. Other types of centralized
underground mine water treatment do not appear to be feasible at Sweetwater Mine
because of the challenges outlined above and will not be evaluated further.

3.3 GROUNDWATER INTERCEPTION

Groundwater interception is used here to include all measures that prevent water from
entering the mine. Water can enter mine areas in a few ways:

Coreholes — This refers to exploratory borings advanced from the surface to
mine depth or from within the mine into the mine face, used to identify ore
locations and direct mining activities. Coreholes sometimes intercept fractures
and voids in the rock that convey water and then act as drains to allow water
from the rock to enter the mine.

Access and vent shafts — These are large-diameter shafts constructed from the
surface to mine depth to allow access by personnel and equipment, removal of
ore, and ventilation of mine areas. Because they intercept overlying aquifers
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and penetrate aquitards between the overlying aquifers and the mine, they can
become major water sources to the mine. Casing is usually installed in these
shafts, which greatly reduces flows. Flows into these shafts can also come
from storm water at the surface, although this contribution is relatively small
compared to other flows.

e Fractures — Rock fractures are naturally occurring and mining activities at
Sweetwater occur in an aquifer to begin with, so it is common for those
mining activities to intersect water-bearing fractures. When this occurs, the
fractures become a means of water entry into the mine.

The primary methods available to intercept groundwater before it enters the mine are
sealing of coreholes and fractures, casing of shafts, and aquifer dewatering to prevent
groundwater from entering coreholes, shafts, and fractures.

3.3.1 Corehole and Fracture Sealing

When mining operations intersect coreholes and fractures, they can become a source
of water to the mine. This can be true for a surface corehole if the corehole was
incompletely sealed after drilling or if the seal has somehow failed over time. The
Doe Run standard operating procedure for exploratory coreholes requires that
coreholes penetrating the Davis shale must be fitted with an expandable packer within
the bottom part of the formation and the hole must be filled with grout to at least 50
feet above the top of the Davis formation. The standard operating procedure remains
in effect.

If a leaking corehole is encountered during mining operations, the corehole can
sometimes be sealed using mechanical packers or grout. Mechanical packers have
historically been used and have been shown to be effective, although in some cases
stopping the flow from a corehole has caused the flow to enter the mine elsewhere.
Sweetwater Mine personnel may plug coreholes that yield significant flow when they
are encountered during mining. Doe Run has been evaluating the use of chemical
grouts. Two types of chemical grout have been tested at the Fletcher Mine with
limited results:

e Two-part grout: This is a two-component grout sold under the trade name
H20STOP and it has been used for high-inflow coreholes. The grout reacts
and sets within seconds of mixing, which is accomplished during injection by
a static mixer inside a packer that is inserted in the corehole. The grout can
expand in volume up to 20:1 and costs about $195 per cubic foot.

e Moisture-reactive grout: This is a single component grout sold under the trade
name Hyperflex that sets in contact with water and is used for lower flow
applications. This grout can also expand in volume up to 20:1 and costs about
$397 per cubic foot.

These grouts can be effective for sealing fractures as well. Vendor information for
both of these products is included in Appendix B. There is no reliable way to estimate
how much material will be required to grout a corehole; in the last year, an estimated
200 cubic feet of product has been used. Corehole and fracture sealing will be a part
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of the underground water management plan for Sweetwater Mine, where it is feasible,
technically possible and cost-effective to do so.

3.3.2 Shaft Sealing/Repair

Because access and ventilation shafts are necessary for the safe and productive
operation of the mine, they cannot be eliminated. Although it is not possible to
completely seal the shaft to prevent any water from entering the shaft (and therefore
the mine), the standard practices employed by Doe Run are usually capable of
eliminating most of the flow. These practices involve the installation of casings in the
shafts to seal out water. In some cases, however, these casings may fail, as is the case
for ventilation shaft CDH7 at Sweetwater Mine. As discussed in Section 2.1.2, the
casing in CDH7 ruptured several years ago and it has been flowing at about 1,000
gpm since then. Significant reduction of the flow might be accomplished by repair of
the casing by sealing the rock formation behind the ruptured casing. Evaluating the
cost-effectiveness, feasibility, and impact on mine water quality of repairing CDH7 is
part of the underground water management plan for Sweetwater Mine and is
addressed in Section 4.

3.3.3 Aquifer Dewatering

The only other potential flow reduction measure to prevent water from entering the
mine is interception of the groundwater in the aquifer before it reaches the mine. This
would require installation of dewatering wells at critical points around the mine, at
the depth of the contributing aquifers, and pumping of groundwater from the wells.
Implementation of aquifer dewatering is a substantial and costly undertaking that
would typically only be evaluated for very large sources of flow. Aquifer dewatering
would require the following steps:

e Hydrogeological investigation to fully characterize water-bearing units around
and above the mine.

e Installation of pumping wells to test the rates at which water could be pumped
from the aquifer and the drawdowns in potentiometric surface that could be
achieved.

e Evaluation of the ability of pumped groundwater to meet surface water
discharge limits.

e Upon completion of the above testing, the dewatering system would be
designed and constructed.

One major advantage of this approach is that it involves pumping of groundwater to
the surface before it comes into contact with the mine workings. This would
presumably eliminate the need for treatment at the surface, prior to discharge. Aquifer
dewatering is a potentially effective measure for major water sources. It is likely not
feasible, however, to use aquifer dewatering for an entire mine, miles in length, due to
the costs involved. Localized aquifer dewatering may potentially be used as a short-
term measure to temporarily reduce flow in order to facilitate repairs on shaft casings.
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3.4 BEST MANAGEMENT PRACTICES

There are several underground water management practices that can potentially be
used to maintain or improve mine water quality. These are referred to as best
management practices (BMPs) and several were identified in the Master Underground
Water Management plan, including the following:

e Berms
e Channels
e Collection and Containment of Impacted Water
e Clean Mining Areas
e Material Handling and Storage
e Erosion Control
e Roadway Maintenance
e Maintenance Schedules
In addition, sump cleaning and inspection were identified as BMPs that should be
considered. These BMPs are discussed below.
3.4.1 Berms

The use of berms was discussed previously in this plan (Section 3.1.3). Because even
temporary berms will interfere with the movement of vehicles and equipment in the
mine, where working space is already limited, it does not appear that their use is
feasible, except in situations where flows can be directed to inactive mining areas,
which is already done at Sweetwater Mine.

3.4.2 Channels

Shallow channels are already used throughout Sweetwater Mine to convey mine
water flows. As discussed in Section 3.1.2, these channels are already problematic
because they expose mine water to more impacts from mine workings. The potential
for replacing open channels with enclosed pipes will be discussed in Section 4.

3.4.3 Collection and Containment of Impacted Water

Once water is impacted by exposure to mine workings, it should be isolated from
unimpacted water. For example, if impacted water is created at the working mine face
during ore extraction operations, it should not be mixed with unimpacted water
seeping from coreholes, if this can be avoided.

3.4.4 Clean Mining Areas

In general, maintaining clean mining areas may help reduce the potential for mining
activities to impact mine water. This “good housekeeping” practice will be employed
to the extent possible in all mining areas and may include storage of ore, drill fines,
waste rock, and mining equipment away from areas where water is collected.
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3.4.5 Material Handling and Storage

This BMP refers to practices for handling and storage of materials that have the
potential to impact mine water quality. This may include stockpiled ore or it may
include solids removed from sumps during mucking. The practice for storing such
material stockpiles will be that they are placed so as to minimize impacts to mine
water.

3.4.6 Erosion Control

As described in the Master Underground Water Management Plan, erosion control in
mines includes the protection of any surface that has the potential to erode and
increase the loading of suspended solids. These areas include material storage piles
and transportation corridors. At Sweetwater Mine, erosion control of storage piles
will be addressed by material handling and storage practices and erosion control of
transportation corridors will be addressed to the extent feasible by the roadway
maintenance program.

3.4.7 Roadway Maintenance

The heavy traffic of trucks and mining equipment over mine roadways, which are
normally constructed of crushed rock, can result in erosion of the road surface. This
can have two related impacts on mine water quality. First, the erosion of road
materials can move fine materials into roadside channels filled with water. Second,
the erosion can result in a lowering of the road bed over time, which can eventually
lead to flooding of the eroded part of the road. Regular inspection of roadways and
prompt repair of eroded areas will be part of the underground water management plan
for Sweetwater Mine.

3.4.8 Maintenance Schedules

Scheduling of maintenance activities related to underground water management at
Sweetwater Mine will be driven by monitoring and inspection activities, as discussed
in Section 4.

3.4.9 Sump Cleaning

At Sweetwater Mine, like all Doe Run mines, mine water flows via gravity and/or
pumping to central sumps where it is then pumped to the surface. At Sweetwater
Mine, the central mine water sumps are #2 Sump and A-area Sump. A-area Sump is
relatively new, having become operational in 2011. This is a 2-cell sump with greater
storage capacity than #2 Sump. Currently, water from #2 Sump is pumped to A-area
Sump and approximately 2,500 gpm is being pumped from A-Area sump to surface.

All mine water sumps provide temporary storage for mine water and, as a result, can
have potential for settling solids, proportional to the hydraulic residence time. Central
mine water sumps are the largest sumps and allow the greatest settling of solids, by
design. This means, however, that the accumulating solids will fill the sump over time
and reduce the hydraulic residence time. If not maintained, accumulated solids could
eventually impair pumping. For these reasons, periodic maintenance of the sumps is
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required to remove solids. The process of sump cleaning is referred to as “sump
mucking”.

Sump mucking involves temporarily draining the sump, then mechanically removing
the accumulated solids from the sump. The solids are transported to an inactive area
of the mine for storage, where they dewater by gravity drainage. Since they consist of
fine rock and ore, the dewatered solids are sometimes added to the mined materials
sent to the surface for processing.

Experience at Doe Run mines shows that sump cleaning results in excessive wear on
the machinery that is used to remove the accumulated solids because the fine solids
get into the mechanical and hydraulic components of the machinery and are abrasive.
At Sweetwater Mine, a specialized excavator is required and the machine has to be
refurbished after every sump mucking event. The cost of this extra mechanical
maintenance is estimated at $50,000 per event. Because sump cleaning is a necessary
component of mine operations, it will be continued in the future and is discussed
further in Section 4.

3.4.10 Inspections

Regular inspection of mine water management measures will be an important part of
the overall underground water management plan at Sweetwater Mine. These
inspections will be used to monitor effectiveness of the plan and to identify the need
for maintenance of roadways, piping, sumps, and other mine water management
measures.

3.5 SUMMARY OF WATER MANAGEMENT MEASURE EVALUATION

Several of the potential control water management measures have been identified for
the Sweetwater Mine as they may have the potential to reduce mine water flows and
effect improving water quality. The measures are summarized in Table 3-1 along with
notation on which will be part of the Sweetwater underground water management
plan. In all cases, the use of the measures discussed here will be evaluated and
implemented if Doe Run determines that the measures are effective, technically
feasible, and cost effective, or will be further evaluated for potential implementation.
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Table 3-1. Summary of Water Management Measure Evaluation for the

Sweetwater Mine

Type of Measure Assessment Summary Included in
Measure Sweetwater
uGgwmp?
Isolation Piping Potentially effective on a localized Yes
basis; will undergo further
evaluation
Channel lining Not an effective control measure No
Work area isolation Not feasible No
Capture of drill fines Not feasible No
Treatment Clarification Simple settling feasible; enhanced Yes
clarification infeasible
Filtration Potentially feasible on a localized No
basis; will undergo further
evaluation
Groundwater | Corehole/fracture Potentially effective, will undergo Yes
Interception sealing further evaluation
Shaft repair/sealing Potentially effective, will undergo Yes
further evaluation
Aquifer dewatering Potentially effective, will undergo Yes
further evaluation
Best Berms Useful in some case Yes
management - .
.g Channels Necessary, piping preferred in some | Yes
practices (all
areas
to undergo
regular review | Collection/ Potentially useful Yes
and containment
evaluation) Clean mining areas Potentially useful Yes
Material Potentially useful Yes
handling/storage
Erosion control Addressed by material handling & No
roadway maintenance
Roadway maintenance | Potentially useful Yes
Maintenance schedules | Necessary, driven by monitoring and | Yes
inspections
Sump cleaning Necessary Yes
Inspections Necessary Yes
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4. PLAN ELEMENTS AND IMPLEMENTATION

The underground water management plan for Sweetwater Mine is detailed in this
section. Doe Run intends to implement this plan using an adaptive management
process which includes the following elements:

e Evaluation of potential measures focusing on cost-effectiveness and impact on
water quality;

e Development of planned actions;

e Implementation of planned actions;

e Monitoring of implemented actions (data collection and inspection);
e Evaluation of results;

e Modification of plan and actions based on monitoring results and evaluations
of effectiveness, feasibility and cost-effectiveness.

In addition, Doe Run will conduct a complete review of this plan annually, not only
to evaluate information gleaned from monitoring, but to evaluate whether other new
information should be considered. The key elements of the Sweetwater Mine plan
discussed in this section are:

e Water management actions

e Best management practices

e Monitoring

e Inspection

e Recordkeeping

e Training

e Adaptive management/plan update
e Schedule

These plan elements are discussed in more detail in the following sections. It should
be noted that mine water treatment evaluations are ongoing at Doe Run. The outcome
of these evaluations will determine the most effective mine water treatment method,
as well as an accurate estimate of the unit cost for mine water treatment. This will
allow evaluation of potential underground water control measures in the context of
relative cost-effectiveness, compared to treatment at the surface. Based on these
comparisons, some of the measures discussed in this section may be determined not
to be cost effective and may be removed from the plan in the future.

4.1 WATER MANAGEMENT ACTIONS

Based on the review of mine data discussed in Section 2 and the evaluation of
potential control measures discussed in Section 3, several water management actions
are being evaluated for the Sweetwater Mine, as discussed below.
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4.1.1 CDH7 Flow Reduction

As described in Section 2.1.2, the ruptured casing in ventilation shaft CDH7 is
responsible for almost half of the mine water currently entering Sweetwater Mine,
approximately 1,000 gpm. This represented the single biggest opportunity for
reducing mine water flows from the mine. It is known the casing is ruptured
approximately 500 feet below the surface. In August 2012, Doe Run began a grout
feasibility analysis in lieu of the pumping test described in the previous UWMP. This
analysis included drilling a series of test holes to observe the conditions in the
immediate area of the shaft to determine if chemical grout could be used to block the
inflow of the water into the water conduit of the shaft. After completion of this
analysis, Doe Run determined that the chemical grouting is not the best option for
reducing flow at this time. Other potentially effective alternatives for eliminating
flow from CDH?7 are currently being explored.

4.1.2 Corehole Sealing Program

Mine personnel may seal coreholes when it is feasible. This plan formalizes the
framework for determining which coreholes will be sealed. New coreholes that are
encountered during mining operations that produce significant flows to the mine may
be sealed, if sealing is technically possible and cost-effective. If possible, the
following procedure will be followed:

e Flowrate from the corehole will be estimated by measuring the time required
to fill a 55-gallon drum or other similarly-sized container of known volume. If
it is not possible to measure the flowrate from the corehole in this manner due
to the location of the corehole and difficulty in positioning the container under
the stream of flow, a 5-gallon bucket or similar smaller container shall be
used. If this is also impractical due to the very small quantity of flow or for
safety reasons, the underground water management team will discuss alternate
flow estimation methods. Because flows from newly encountered coreholes
sometimes vary, the flow will be measured once a month for three months.

e The diameter of the corehole will be measured to the nearest inch. If it is
impossible to measure the diameter due to the position of the corehole or for
safety reasons, the diameter will be visually estimated.

e After measuring the flow and the corehole diameter, the underground water
management team will evaluate whether the corehole can be sealed using the
methods and materials that have been used at the mine in the past. If the
underground water management team is not certain whether sealing is
feasible, they will consult with manufacturer’s representatives for mechanical
plugs and grouts to help determine the feasibility of sealing the corehole.

e Ifitis determined that the corehole can be sealed, the underground water
management team will determine a schedule for sealing that takes into
account the priority of the action relative to other water management
measures.
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The above process is documented in the form of a standard operating procedure,
included in Appendix C. Corehole sealing will be documented in writing. The
methods and procedures used for sealing will be documented, along with problems
encountered and apparent success of the sealing, for future reference.

4.1.3 Piping

Where likely to protect water quality and where Doe Run determines it will be
feasible and cost-effective, major mine water flows may be piped. Installation of
piping from ventilation shaft CDH7 to #5 Sump is planned, but the project is
contingent upon the success of the grouting project at CDH7 as well as economic
feasibility. Piping has already been installed from #5 Sump to the A-Area sump, so if
this piping project does occur, mine water from CDH7 will be piped from its source
to A-Area sump, where it is pumped to the surface.

As described elsewhere, data collected from CDH7 shows that the incoming water
has very good quality, based on samples collected from the containment area at the
base of the vent shaft. Water quality has continued to be monitored at CDH7, as well
as at #5 Sump. Because the overall pipe route from CDH7 to A-Area sump is
separated into two legs by #5 Sump, the data will show whether water quality is
degraded in #5 Sump itself.

Data collected at Doe Run mines indicate that the quality of mine water entering
mines can be degraded within a short distance of the point of entry. Therefore, before
piping to maintain water quality, the underground water management team will
continue to determine whether the piping can be installed in a cost-effective manner
and in such a way as to capture the incoming water with a minimum of water quality
degradation. This will likely be accomplished by containing the water at the point of
entry with a sump or other system and piping directly from the sump to a main mine
water sump.

If the source of the incoming water is a corehole, the procedures outlined in Section
4.1.2 will be followed before piping is evaluated. If the source of the water is a
corehole that cannot be sealed, the underground water management team will use the
following protocol to determine whether piping will be installed:

e The physical setting and surroundings of the source will be assessed by the
underground water management team to identify options for containing the
incoming flow as close to its source as possible. This process will consider
space availability, accessibility of the source, quantity of flow, other mine
operations, cost, and safety.

e Once the most feasible and cost-effective option for containing the flow is
determined, the underground water management team will determine the flow
path the water will follow to reach the containment area. Water samples will
then be collected at the end of that flow path, at the point where water would
enter the containment area, as well as the point of entry to the mine (i.e., the
corehole, fracture, or shaft). This water sampling will follow the standard
procedures for sampling that are currently in place for water sample
collection.
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e The sampling results will be compared to the results for the incoming water
as a measure of the water quality degradation that will occur along the flow
path to the location of the containment. The results will also be compared to
water quality data from the mine water sump to which the water would be
piped. The underground water management team will use these comparisons
to determine whether the piping is likely to provide a significant water quality
benefit and whether the piping is cost-effective.

All data collected during piping evaluations will be recorded. Upon review of new
data in the future, if a piping project is determined to be ineffective, the piping project
may be terminated or, if already installed, the piping may be removed for use
elsewhere.

4.1.4 Ongoing Water Management Measure Evaluations

In addition to the measures discussed in the preceding sections, the following
additional actions will be considered on an as-needed basis:

e Additional piping — As mine expansion occurs, significant inflows of
relatively clean groundwater may be encountered and, in some cases, it may
be feasible and cost-effective to contain the water locally and pipe it directly
to mine water sumps. This measure will be evaluated by the water
management team on a case-by-case basis.

e New corehole sealing techniques/materials — The water management team
will continue to evaluate new techniques or materials for corehole sealing, as
they become available.

e New mine water pump shafts — As mining operations progress, it may become
feasible to construct new pump shafts to the surface, as an alternative to
moving water from newly mined areas to existing mine water sumps. This
will be evaluated by the water management team on an as-needed basis.

e Mine expansion — During mine expansion activities, mine personnel will
consider water management strategies from a water quality, as well as
logistical perspective and identify environmentally-appropriate water
management strategies into the expansion design.

As with the planned activities described in the preceding section, control measure
evaluations will be documented in future updates to this plan.

In addition to actions outlined above, BMPs, as described in Section 4.2, will be used
to manage water quality.

4.2 BEST MANAGEMENT PRACTICES

Several BMPs will be implemented at Sweetwater Mine as part of this plan, as
described in the following sections. Some of these BMPs, such as berms, channels,
collection, and clean mining areas will likely be used relatively infrequently because
of their limited applicability. Others, such as roadway maintenance and sump
cleaning will be performed more frequently, but still on an as-needed basis. BMPs
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and the conditions where they may be useful will be discussed during personnel
training.

4.2.1 Berms

Berms are low barriers used to direct flowing water in a desired direction, away from
its natural course. Although the use of berms to contain water within work areas is
infeasible due to interference with mining activities, as described in Section 3.1.3,
berms may be useful in areas of the mine where active mining and hauling is not
occurring. Berms may be considered a potential water management practice in areas
where they will not interfere with mining.

4.2.2 Channels

Channels are shallow watercourses, usually along roadways, in the mine. Although
allowing water to flow uncovered in channels has been identified as a source of water
quality degradation, there may be situations where construction of channels will be
useful. For example, as with berms described above, channels may be useful in
diverting flow away from main mine water sumps towards unused or inactive areas of
the mine. In such situations, a simple open channel might be used or a combination of
channel and pipe may be used, where the diverted flow has to cross a roadway.

4.2 .3 Collection/Containment

Collection or containment may be used, where feasible and cost-effective, in
situations where water impacted by mining activities is in proximity to sources of
relatively unimpacted water. Possible collection/containment techniques may include:

e Construction of a local sump to collect the impacted mine water or the
unimpacted water source for pumping.

e Use of diversion channels or berms to direct the flow of impacted mine water
away from the source of unimpacted water.

The appropriate method of collection or containment will be determined on a case-by-
case basis. In situations where the unimpacted water source is a newly discovered
corehole, the procedure for evaluating corehole sealing will be followed.

4.2.4 Clean Mining Areas/Material Handling and Storage

The *Clean Mining Areas’ and ‘Material Handling and Storage’ BMPs discussed in
Sections 3.4.4 and 3.4.5 are combined here because they are closely related. This
combined BMP refers to maintaining work areas in the vicinity of open mine water in
such a way as to minimize the potential for water quality degradation. This is
especially relevant to areas around sumps and around channels that have not been
piped. Where possible, stockpiled materials such as ore and waste rock should be
located to minimize impacts to water. Equipment should also be stored away from
water where possible.
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4.2.5 Roadway Maintenance

Roadways will be inspected on a regular basis by mine supervision personnel and any
significant repairs will be documented. These inspections will be specifically directed
at identifying roadway conditions that might contribute to water quality degradation
including, but not necessarily limited to, the following:

e eroded sections of the roadway that are likely to contribute to the degradation
of mine water quality (repaired by filling to an acceptable grade)

e broken or plugged drain pipes (repaired by replacing broken pipe or clearing
plug)

e water entering from the back and falling onto the road causing erosion
(repaired by suspended curtains of suitable material over the roadway to divert
falling water to ditches)

It should be noted that there may be cases where a low point in a roadway exists
because it is the low point of the mine tunnel and not necessarily due to erosion. In
such cases, filling may create insufficient clearance between passing trucks and the
back, so repair is not feasible. When appropriate, significant problems and repairs
will be logged in the Doe Run Enterprise Task Management System (ETMS).

4.2.6 Maintenance Schedules

Maintenance related to underground water management at Sweetwater Mine will be
performed on an as-needed basis. Regularly scheduled inspections may identify
additional maintenance needs.

4.2.7 Sump Cleaning

Sumps will be inspected quarterly as part of the routine water management inspection
program at Sweetwater Mine. Part of this inspection will be reading of depth
soundings to monitor the level of accumulated solids in the sump. If it is logistically
feasible, each major mine water sump at Sweetwater Mine (#2 sump, A-Area sump,
and #5 sump) will be equipped with a sonar depth finder capable of measuring the
depth to the sediment/water interface. If this equipment can be installed, initially, a
decrease in water depth of 50% at a point in close proximity to the pumps will be
used to trigger sump cleanout. This level of fill is based on the experience of mine
personnel. As described below, each of the main mine water sumps will be sampled
on a regular basis and these data will be evaluated along with the level of
accumulated sediment to determine whether a different level should be used to trigger
sump cleaning. A standard operating procedure for monitoring sediment levels in
main mine water sumps is included in Appendix C.

4.3 MONITORING

Ongoing underground water quality monitoring will be continued at the Sweetwater
Mine to improve the understanding of mine water quality, including sources and fate
of metals. For the first year of this plan, the locations identified in Table 4-1 will be
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sampled, unless it is determined by Doe Run that an adequate amount of data has

been collected.

Table 4-1. Underground Water Sampling Locations for the Sweetwater Mine.

Location

Sample ID Previously
Used

Rationale

#2 Sump influent

SW-2 Sump WI; SW-2
Sump SI

Characterize water quality
entering sump

#2 Sump near pumps

SW-2SUMPEFF

Characterize water quality
leaving sump

A-Area sump influent

SW-ASUMPINF

Characterize water quality
entering sump

A-Area sump near pumps

SW-ASUMPEFF

Characterize water quality
leaving sump

#5 Sump influent

SW-5SUMPINF

Characterize water quality
entering sump

#5 Sump near pumps

SW-5SUMPEFF

Characterize water quality
leaving sump

CDH7

SW-CDH7

Characterize flows
entering at CDH7
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Continued monitoring was initiated in January 2012, and has typically been
conducted on a monthly basis. The results of the continued monitoring efforts are
presented in Figures 4-1 through 4-5. Evaluation of the most recent data indicated that
underground water quality should continue to be monitored. Therefore, underground
sampling for metals and total suspended solids will continue in order to assess
changes in water quality underground. Monitoring frequency, locations, and
parameters may be adjusted or discontinued, if deemed necessary by Doe Run.

In addition to the monitoring regime described above, supplemental monitoring may
be performed to evaluate various water management measures, in order to evaluate
effectiveness of the measures and to inform the adaptive management process for
underground water management at Sweetwater Mine.
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Figure 4-1. Continued Monitoring of Total Cadmium in Underground Sampling
Locations at Sweetwater Mine.
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Figure 4-2. Continued Monitoring of Total Copper in Underground Sampling
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Figure 4-3. Continued Monitoring of Total Lead in Underground Sampling

Locations at Sweetwater Mine.
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Figure 4-4. Continued Monitoring of Total Zinc in Underground Sampling
Locations at Sweetwater Mine.
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Figure 4-5. Continued Monitoring of Total Suspended Solids in Underground
Sampling Locations at Sweetwater Mine.
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4.4 INSPECTIONS

Underground water management inspections will be conducted at Sweetwater Mine
on a quarterly basis to monitor effectiveness of water management measures and to
identify the need for maintenance. Inspections will include visual inspection of the
following:

e Main mine water sumps, including #2 Sump, A-Area sump, and #5 Sump, to
visually assess turbidity and general condition;

e Water piping, to identify leaks;
e Roadways, to identify the need for maintenance;

e Material and equipment storage areas to identify the need for improved
separation from sources, conveyances, and sumps;

e Coreholes and/or fractures scheduled for sealing between the previous and
current inspections, to verify that sealing has occurred and was effective;

e Sources of water identified since the previous inspection; and
e Any other water management actions undertaken since the last inspection.

Inspections will be conducted by trained personnel (see Section 4.5). All inspections
will be documented using the form in Appendix D, which will include the name and
signature of the person performing the inspection.

4.5 TRAINING

Training was identified in the Master Underground Water Management Plan and will
be an important part of the plan for Sweetwater Mine. Initial training will be provided
by March 31, 2012 to all personnel involved in the management of water at
Sweetwater Mine including, but not necessarily limited to:

e Mine supervision

e Mine engineers

e Technical service personnel
e Environmental technicians

In addition to the initial training for these personnel, annual refresher training will be
conducted.

The purpose of the training will be to educate personnel in the need for water
management and the key elements of this plan. Initial training will cover the
following topics:

e The need for underground water management (including the environmental
need);

e Best management practices to be used throughout the mine;

e Specific water management actions being implemented or planned;
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e Water management protocols and standard operating procedures;
e Inspections;

e Record-keeping;

e Communications and team responsibilities.

The training program will provide a consistent set of guidelines and promote the
importance of good water management practices. To the extent possible, the training
programs across all SEMO mines will have a consistent structure and uniform
protocols and standard operating procedures.

4.6 TRACKING/RECORD-KEEPING

Water management measures will be inspected at Sweetwater Mine quarterly and the
inspections will be documented on the form included in Appendix D. These forms
will be kept on file on-site by the Sweetwater Underground Water Manager or
designee. In addition, all significant water management measures and best
management practices implemented at Sweetwater Mine will be documented in
writing and a copy kept on file at the same location. Actions taken, best management
practices, inspections, and maintenance of underground water management measures
will be recorded in the Doe Run ETMS.

4.7 ADAPTIVE MANAGEMENT/PLAN UPDATE

This plan will be reviewed by the water management team annually for the first two
years of implementation and updated as needed. The first plan review and update will
occur between September 1 and October 31, 2012. After the first two years, the
frequency of review and update will be reassessed. The most current version of the
plan will be kept on file at the Sweetwater Mine/Mill facility.

4.8 IMPLEMENTATION SCHEDULE

The current schedule for the water management plan implementation is presented in
Table 4-2. This schedule is based on the best information available as of the date of
this plan.
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Table 4-2. Current Implementation Schedule for Underground Water
Management Plan Activities at Sweetwater Mine.
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